Hope College

Hope College Digital Commons
19th Annual Celebration of Undergraduate
Research and Creative Activity (2020)

Celebration of Undergraduate Research and
Creative Activity

4-17-2020

Hope College Abstracts: 19th Annual Celebration of
Undergraduate Research and Creative Activity
Hope College

Follow this and additional works at: https://digitalcommons.hope.edu/curca_19

Recommended Citation
Repository citation: Hope College, "Hope College Abstracts: 19th Annual Celebration of Undergraduate
Research and Creative Activity" (2020). 19th Annual Celebration of Undergraduate Research and Creative
Activity (2020). Paper 4.
https://digitalcommons.hope.edu/curca_19/4
April 17, 2020. Copyright © 2020 Hope College, Holland, Michigan.

This Book is brought to you for free and open access by the Celebration of Undergraduate Research and Creative
Activity at Hope College Digital Commons. It has been accepted for inclusion in 19th Annual Celebration of
Undergraduate Research and Creative Activity (2020) by an authorized administrator of Hope College Digital
Commons. For more information, please contact digitalcommons@hope.edu.

APR. 17, 2020

Celebration of Undergraduate
Research and Creative Activity

19 yrs.

TABLE OF CONTENTS

Welcome
Abstracts

5
6

ARTS & HUMANITIES
Dance
English
History
Music
Religion
Theatre
World Languages & Cultures

6
6
7
8
9
10
11
12

INTERDISCIPLINARY
Mellon Scholars
Neuroscience
Phelps Scholars
Women’s & Gender Studies

13
13
15
20
28

NATURAL & APPLIED SCIENCES
Biochemistry & Molecular Biology
Biology
Chemistry
Computer Science
Engineering
Geological & Environmental Sciences
Mathematics
Nursing
Physics

29
29
34
52
65
67
74
79
80
84

SOCIAL SCIENCES
Communication
Economics & Business
Education
Kinesiology
Political Science
Psychology
Sociology & Social Work

89
89
91
102
106
117
127
152

Student Presenters
Acknowledgements

155
158

3

4

WELCOME

April 17, 2020
Dear Friends,
I am excited to welcome you to the 19th annual Celebration of Undergraduate Research
and Creative Activity (CURCA) at Hope College. This year, this welcome specifically
invites you to multiple virtual rooms where talented student researchers and artists are
showcasing their collaborations with dedicated, exceptional faculty mentors.
Engaging students in the scholarship of discovery and application is a distinctive mark in
Hope’s academic program. Hope’s research-infused courses, ensembles, and studios allow
our students to form meaningful relationships with each other and faculty, enhance their
reflective and critical thinking skills, and augment their intellectual agility. Combined, these
things help Hope students “...communicate effectively [and bridge] boundaries that divide
human communities…” (Graduates anchored in Hope).
This year’s CURCA includes 215 presentations by over 300 students from 25 departments
and programs. Due to the rapid spread of SARS-CoV2 and the COVID-19 pandemic,
not all students were able to participate in the virtual presentations. The abstracts from all
215 presentations are detailed in this annual CURCA Abstract Book--further celebrating
the hard work that occurs year-round at Hope in faculty-student scholarly collaborations.
Thank you for your participation in and support of CURCA 2020. To learn more about
student-faculty collaborative scholarship, visit the website: hope.edu/research

Sincerely,

Gerald D. Griffin
Associate Provost for Academic Affairs
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ARTS & HUMANITIES DANCE
The Accessibility of Sleep,
Nutrition, Medical Care,
and Dancer Fitness for
Collegiate-Level Dancers
at Hope College
Anastasia Engelsman
Mentors:
Matthew Farmer,
Dance
Julie Powell,
Dance
Dr. Maureen Dunn,
Kinesiology

Hope College students take part in a
dance production at the Knickerbocker
Theater. Photo courtesy Hope College
Public Affairs and Marketing. Photo
credit: Steven M. Herppich.
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Dance is a “high risk” activity characterized by recurrent musculoskeletal injuries and
significant psychological stressors. Many professional companies have begun to implement
intervention programs and medical services into their agendas as a means of preventing injury. However, these amenities are rarely made available to student dancers in college. This
study aims to bring attention to four of these commonly limited resources: sleep, nutrition,
medical care, and dancer fitness. Hope College dancers were asked, via a survey, the importance of these factors in dance, their ability to access them, and obstacles encountered
to obtain them. Results of this study will be available at the Celebration of Undergraduate
Research and Creative Activity.

ARTS & HUMANITIES ENGLISH
Where the Ground Was
the Enemy: Setting as a
Character in The Things
They Carried
Mikayla Zobeck
Mentor:
Michael Owens,
Director of Expository
Writing and Interim Director
of College Writing

Can Reading Help Us
Be Better People? The
Effect of Reading on
Wise Reasoning

This article examines the role of the setting in Tim O’Brien’s classic postmodern novel
The Things They Carried. Based on close reading and researched analysis of the text itself,
we demonstrate that O’Brien so thoroughly personifies the landscape and terrain of
Vietnam that it becomes more than just the setting--it becomes a character. Moreover,
the terrain becomes the principal antagonist faced by the narrator and his comrades.
Such a literary move allows the author to avoid demonizing the people, whether friend
or foe, of Vietnam. After establishing our basic claim about the role of the landscape,
we take our analysis further by using historical, biographical, and a bit of geographical
research to demonstrate that such a reading of The Things They Carried is entirely consistent
with the ideology expressed by both the invented narrator of the book (whom the author
also names Tim O’Brien) as well as the author himself.

This project was an interdisciplinary endeavor between the Departments of Psychology and
English. See page 131 in the psychology section of this book for full abstract.

This research was supported
by the Arts/Humanities
Student Research Fund,
which is funded by Bill
and Maura Reynolds.
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ARTS & HUMANITIES HISTORY
The Spiritual Faith Journey
of Hope College
Reed Hanson
Mentors:
Rev. Dr. Trygve Johnson,
Campus Ministries
Dr. Jeanne Petit,
History
This research was made
possible through funding
from the Hope College
Department of History
and support from Campus
Ministries at Hope College.

8

Over 150 years ago, Hope College was founded with a vision to become a “school of the
prophets.” Philip Phelps and Albertus Van Raalte established an institution that would
train ministers, pastors, missionaries, and inspirational men and women to carry the
Gospel of Jesus Christ to the ends of the earth and to advance His kingdom revolution
worldwide. Over the course of the past 150 years, Hope has endured seismic structural
and spiritual changes that at times caused the school to wander away from its true goal
and in turn become a lost, nearly secularized college, unfaithful to its original founding
vision. However, a massive spiritual revival in the 1990s resurrected Hope College from
the shackles of spiritual decay and ruin and put Hope back on track as a college to equip
world Christians in the soil of Hope. From June-August 2019, Reed Hanson and Trygve
Johnson collaborated, with funding from the History Department, to research the Faith
History of Hope College and to bring its storied spiritual past to life through quotes,
interviews, and personal testimonies that make Hope an institution like no othe

ARTS & HUMANITIES MUSIC
Lessons from the Symphony
Orchestra on Income and
Occupational Survival for
the Performing Arts
Daniel Cushman
Mentor:
Dr. Sarah Southard,
Music

“Freedom’s Comin’ and It
Won’t Be Long”: The Impact
of the Oral Tradition on the
Civil Rights Movement
Samantha Mattingly
Mentors:
Dr. Sarah Southard,
Music
This project was made
possible thanks to the
Hope College Mellon
Scholars Program.

Compositions for
Organ Trio
Houston Patton
Eliseo Bustillos
Clifton Metcalf
Carlos Flores
Mentor:
Dr. Jordan VanHemert,
Music

Symphony orchestras across the United States and Canada are often struggling to raise
the needed funds to keep their orchestra solvent. There are several main sources of
income for each orchestra: individual donors, corporate donors, government grants,
and marketing. Different orchestras find that a combination of these works best for them
although no orchestra can rely solely on one funding option. Those who have relied too
heavily on a single source often find themselves in financial difficulty when that one
source cannot continue at the rate to which they were accustomed. This has led many
orchestras to diversify their funding. This same principle can also be applied to the
freelance musician. They must seek multiple sources for funding and use the tools they
have available to promote their music.

Activists in the Civil Rights Movement (1954-1968) utilized music to strengthen their
nonviolent protests. Stemming from spirituals, hymns, union songs, and other sources,
the freedom songs and gospel songs of the Civil Rights era connected the activists to the
parallel struggles of their enslaved ancestors, united the leaders and the crowd in a common
hope, and communicated the desires and emotions of a long-oppressed group of people.
The influence of individuals such as Dr. Martin Luther King, Jr. and song leader Bernice
Reagon can be clearly seen; but more significantly, the voice of the common person can be
heard through the melodies and lyrics. By investigating African American musical customs
and their foundation in the oral tradition, the historical, cultural, and religious impacts
of Civil Rights music can be addressed, and connections can be drawn between effective
strategies of Civil Rights song leaders and greater implications of American culture both
past and prese

This creative project consists of compositions for organ trio. Each of the compositions
is inspired by different styles of music, from Bossa Nova to Hip-Hop. This diverse set of
compositions is written for jazz organ trio, because the instruments in the trio are versatile
and can effectively perform many different types of music. This project explores the process
of writing, revising, recording, and publishing music. The writing and revising process is
shown through highlighted changes in each piece. The differences between the first draft
and the final copy of the pieces will be shown. The recording and publishing process will
be presented through various forms of media. A vital point of this project is to provide an
example of one method of publishing and marketing music and to draw attention to the
process of composition.
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ARTS & HUMANITIES RELIGION
Disability, Religiousness,
& Spirituality
This research was supported
by the Hope College Grand
Challenges Initiative.

2019 Celebration of Undergradurate
Research and Creative Activity.
Photo courtesy Hope College Public
Affairs and Marketing. Photo credit:
Steven M. Herppich.
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This project was an interdisciplinary endeavor between the Departments of Psychology and
Religion. See page 135 in the psychology section of this book for full abstract.

ARTS & HUMANITIES THEATRE
Stage Management
Valerie Dien
Mentor:
Reagan Chesnut,
Theatre

Twelfth Night
Emily Sandstedt
Mentor:
Reagan Chesnut,
Theatre

To bring highlight the behind-the-scenes management of theatre performance for the
Hope College Theatre Department production of Doubt by John Patrick Shanley. Many
effusive theatre-goers are unaware of what happens behind the scenes and before the piece
comes to life on the stage. Through the lens of the play Doubt I explore more about what it
is to be a technical theatre artist/stage manager and how these pieces come together.

This project presents the function of Stage Management in the overall theatre production
process, in the context of Hope College Theatre’s production of Twelfth Night. It includes
paperwork generated by the stage management team during the production process and
coordination of guest director and scenic designer.
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ARTS & HUMANITIES WORLD LANGUAGES & CULTURES
Sociopolitical Factors
Contributing to the
Ebola Epidemic in
Guinea, West Africa
Carolyn Cooper
Mentor:
Dr. Pauline Remy,
World Languages & Cultures

Afro-Carribean and
Latinx Identity
Cherish Joe
Mentor:
Dr. Tatevik Gyulamiryan,
World Languages & Cultures
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The West African Ebola virus epidemic of 2014 was the deadliest, most widespread
outbreak of this disease on record. Prior to this, the virus had largely been confined to
central sub-Saharan Africa. Thus, the 2014 epidemic was the first documented outbreak of
Ebola in West Africa. A young boy in Guinea was the index case of the epidemic, and the
disease quickly spread throughout Guinea and the neighboring countries of Sierra Leone
and Liberia. Nearly 4,000 cases were reported in Guinea alone, with over 2,500 deaths,
giving Guinea the highest mortality rate of all affected countries. After the introduction
of the virus to Guinea, it became clear that the country possessed neither the economic
nor the social infrastructure to combat this disease. This research relates Guinea’s lack of
resources to fight Ebola with the tumultuous history of French colonization that has left
lasting effects on the region today, namely political corruption, economic difficulties, and
civil unrest. In addition to these factors, West African cultural traditions that complicated
the country’s response to the disease are explored.

This research analyzes the Afro-Latino identity in Spanish literature. It takes a look at
colonial history and slavery in the Americas and how immigration to the United States
has impacted Spanish literature. First, it is important to understand that during slavery
and colinial conquest, Africans were not native Spanish speakers or allowed to read and
write. This led to the development of various creoles and dialects that can still be seen in
Afro-Latino literature. The methods for conducting an analysis is done in a modern and
contemporary literature context. The nationalities and cultures represented are authors
and writers of Spanish-Speaking Carribean Islands, such as Cuba and Puerto Rico. Literary
themes show range from connections to their ancestors homeland in Africa, American
indigenous groups, Spanish colonialism, spirituality, language, and the influence of the
United States, specifically Black American identity and culture.

INTERDISCIPLINARY MELLON SCHOLARS
Local Inclusive Spaces:
How Environment Shapes
Community
Claire Buck
Alyssa Iehl
Madison Stevens
Sarah Anderson
Mentor:
Dr. Marsely Kehoe,
Mellon Scholars Program

Many of us have an intuitive sense that physical spaces shape our communities, but
our project aims to identify some of the specific ways that the design of residential and
community spaces at Hope College work to facilitate or hinder inclusivity. Complementing
a partner team’s project on global concepts of domestic and public spaces, our project
targets four Hope environments—Scott Hall, Kollen Hall, the Van Wylen library, and the
Bultman Student Center—to determine how their physical characteristics impact their
character. Through surveys, interviews, and usage data, we look at the ways in which the
physical space can influence the abstract qualities that affect whether an environment feels
welcoming for students from a variety of backgrounds.

This project was made
possible thanks to the
Hope College Mellon
Scholars Program.

Experiences for LGBTQ and
Higher Education Housing
Policies
Keyshara Hudson
Mentors:
Elizabeth Sharda,
Sociology & Social Work
This project was made
possible thanks to the
Hope College Mellon
Scholars Program.

The presence of LGBTQ+ students is being acknowledged on college campuses. The topic of student housing and LGBTQ+ students has been difficult, in terms of the students’
needs being met. LGTBQ+ students may experience lack of representation, exclusion,
and even assaults. College student housing has not adjusted to the needs of LGTBQ+
students. With lack of attention in student housing policy for this group, there will be a
continual cycle of being unrepresented. Student housing is meant to accommodate everyone, yet policies and protections that are specific to the needs of the LGBTQ+ population seem to be lacking. This literature review will focus on the experiences of LGBTQ+
students within student housing on college campuses, and the gaps in policy and practice.
Important themes that will be demonstrated in this literature review are underrepresentation in administration, lack of actionable housing policies to serve LGBTQ+ students, and
the stories of LGBTQ+ students who experience hardship because of their identity. As a
vulnerable population, college administrations have the resources to tend to the essentials
of the LGBTQ+ community. It is valuable to recognize the experiences and needs of this
population, to achieve the primary goal of student housing is inclusivity.
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INTERDISCIPLINARY MELLON SCHOLARS
Comfort across Countries:
A Global Perspective on
Domestic Spaces
Grace Pettinger
Sylvia Rodriguez
Rachael Grochowski
Mentors:
Dr. Marsely Kehoe,
Mellon Scholars Program

This project aims to understand what represents home and comfort for the many cultures
represented on Hope’s campus. Instead of focusing on the specific students that attend
Hope, we investigated the more generalized tendencies of each culture on a larger level.
Using popular magazines, articles, and blogs, we determined the key elements that define
home and comfort in other cultures. Each member of the global team researched domestic
spaces in three countries, including Japan, China, Kenya, Honduras, Mexico, and Ethiopia.
Our research is important because it has the potential to directly impact students at Hope
whose cultures are underrepresented in the design and implementation of spaces on campus.
Determining expressions of comfort in domestic spaces within other cultures around the
world can help us to make Hope’s campus more comfortable for students not only from
those cultures, but all students.

This project was made
possible thanks to the
Hope College Mellon
Scholars Program.

Collective History of the
LGBTQ Experience at
Hope College
Emily Wolfe
Mentors:
Dr. Lynn Japinga,
Religion
Dr. Marsely Kehoe,
Mellon Scholars Program
Dr. Kristen Gray,
Counseling and
Psychological Services
This project was made
possible thanks to the
Hope College Mellon
Scholars Program.
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Since the creation of Hope College, Christian ideologies have dominated social culture,
academics, and administrative policies. The resulting culture has created an environment
where intolerance and discrimination towards outsiders is the normal and often goes
without punishment or acknowledgement. This culture has particularly impacted the
LGBTQ+ community in a negative way. This collection of archived work seeks to unearth
documents which have yet to see the light, for fear they would be destroyed. Not only
will this website be a place to find ways that LGBTQ+ voices have been silenced as well
as advocated for, it will also provide my own interpretation and advice for the future of
LGBTQ+ inclusion at Hope College. I invite you to explore the deep roots of homophobia
within Hope’s campus while simultaneously breaking them apart by educating yourself
and becoming a new source of hope for the future of inclusion at Hope College.

INTERDISCIPLINARY NEUROSCIENCE
The Influence of HSV-1
Infection on Circadian
Rhythms and Behavior
in Mice
Lauren Evert
Kevin Catalfano
Victoria Gardner
Anna Lunderberg
Mentor:
Dr. Andrew Gall,
Psychology
This project was supported
by the Hope College
Neuroscience Program.

Herpes simplex virus 1 (HSV-1) infection is a lifelong viral infection that affects approximately
half of the human population (McQuillan et al., 2018), yet little is known about its neurological
effects. There is correlational evidence that infection with HSV-1 can induce cognitive decline
and increased anxiety behaviors (Harris & Harris, 2015; Steel & Eslick, 2015; Tarter, Simanek,
Dowd, & Aiello, 2014). In addition, HSV-1 may be associated with disruptions to circadian
rhythms because HSV-1 is associated with chronic fatigue syndrome (Bond & Dinan, 2006),
the time of HSV-1 infection impacts the viral replication (Edgar, 2016), and HSV impacts
CLOCK machinery (Zhuang et al., 2017). Despite all of these associations of HSV-1 mediated
neurological changes, a direct cause-effect relationship has yet to be established. This gap
is vital to address in order to understand how viral infections impact behavior.
In the current study, we examined causal relationships between HSV-1 infection and
anxiety-like behaviors, and between HSV-1 infection and circadian rhythms. To achieve these
aims, 20 BALB/c mice were infected with HSV-1 or vehicle via corneal scarification. Then,
in various lighting conditions, infrared sensors tracked activity in order to non-invasively
measure circadian rhythms. Next, potential differences in anxiety-levels were examined
through behavioral testing (i.e., open field test, elevated zero maze, light-dark box). After
behavioral testing, the animals were sacrificed and brain tissue was harvested.
We hypothesized that adult mice infected with HSV-1 would exhibit increased anxiety-like
behaviors and disrupted circadian rhythms as compared to control mice. Preliminary data
suggest that the groups did not significantly differ in total activity during the pre-inoculation
phase. There were short-term (one week post inoculation) significant decreases in activity
in the HSV-1 group; however, these differences disappeared by four weeks post inoculation.
These results will have important implications for understanding viral infections, specifically
HSV-1, and how these infections impact anxiety-like behaviors and circadian rhythmicity.
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INTERDISCIPLINARY NEUROSCIENCE
HSV-1 Latency Influences
Cytokine and Protein
Profiles in Male
BALB/c Mice
Isaiah Hough
Matthew Summerfield
Ivan Vanderkolk
Danait Yonas
Mentor:
Dr. Gerald Griffin,
Biology and Psychology

16

Herpes Simplex Virus Type 1 (HSV-1) has been linked to anxiety-like behaviors and altered
performance on memory-based tasks. One factor that may serve as a mediator between
the impact of HSV-1 on behavior is the activation of the Corticotropin-releasing Factor
Receptor type 1 (CRFR1). The activation of CRFR1 prompts the eventual release of the
stress hormone cortisol. Infectious agents such as H. pylori have been demonstrated to
increase CRFR1 activity. This finding, along with the impact of HSV-1 on anxiety-like
behaviors, prompted us to test the hypothesis that HSV-1 increases CRFR1 protein levels.
To test this hypothesis we latently infected male BALB/c mice with HSV-1 via corneal
scarification (2 x 103 pfu). After 100 days post-infection, tissue and blood samples were
taken from the mice to study CRFR1 and cytokine levels. Preliminary results indicate that
infected animals had elevated levels of the chemoattractant IL-16 (p<0.005) in the spleen.
HSV-1 latency also prompted an increase in the T cell receptor CD54 in spleen samples
(compared to uninfected controls; p<0.005). Cytokine analysis of spleen samples revealed
two chemokines that were reduced after HSV-1 latency: BCA-1 and CCL5 (p<0.001).
These results support the notion that HSV-1, even when not actively replicating the bulk
of its viral genome, maintains a long-lasting change in the immune profile of the infected
animal. This impact on the immune system could serve as a signal to activate the stress
response system—or be an indicator of an activated stress response pathway. Ongoing
work analyzing the protein levels of CRFR1 in the frontal cortex and hippocampus will
test if HSV-1 latency also modulates levels of the receptor responsible for initiating the
stress response pathway. To our knowledge, this is the first report that highlights long-term
immune changes after an HSV-1 latent infection has been initiated. Overall, this work
seeks to test if CRFR1 upregulation is a putative mechanism by which HSV-1 acts to
elevate anxiety-like behaviors.

INTERDISCIPLINARY NEUROSCIENCE
Extension of the Light Phase
of a 24 Hour Photoperiod
Leads to Changes in the
Mixed Manic/Depressive
Behaviors Exhibited by
HCA-Treated Sprague
Dawley Rats
Ty Hergenreder
Nathaniel Hentschel
Sydney Hudock
Mikala McGeorge
Hailey Pickelheimer
Mercedes Rede
Maxwell Stremler
Noah Arent
Nina McAlvey
Matthew VanHeest
Samuel Wolfe
Mentor:
Dr. Leah Chase,
Biology and Chemistry

We previously demonstrated that postnatal exposure to homocysteic acid (HCA) induces a
mixed manic/depressive phenotype in Sprague Dawley rats. Specifically, HCA-treated
rats exhibit anhedonia in a saccharin preference test, reduced time spent in the center
of the open field maze, and increased immobility time in the forced swim test consistent
with a depressive phenotype. However, these animals also exhibit increased risk-taking
behavior in the elevated plus-maze and increased activity in a running wheel consistent
with a manic phenotype. The goal of this project was to induce stress by extending the
photoperiod to 19hrL:5hrD in an attempt to switch the animals to a depressive phenotype
in order to model how stress increases depressive behaviors in those with bipolar disorder.
We tested these animals in the elevated plus-maze and observed that 19hrL:5hrD led to a
decrease in the amount of time both HCA and control animals spent in the open arms.
Additionally, 19hrL:5hrD led to a decrease in total distance and center distance traveled in
the open field for all groups except HCA males which exhibited no change in exploratory
behavior in the center of the maze under 19hrL:5hrD. The extended photoperiod also led
to an increase in immobility time in the forced swim test for all groups except HCA males.
Interestingly, when examining time to first passive behavior, HCA females exhibited more
manic-like behavior under 19hrL:5hrD conditions, while all other groups exhibited more
depressive behaviors. Collectively, these results suggest 19hrL:5hrD led to an increase in
depressive behaviors for all groups except HCA males who were unaffected in the open field
test and forced swim. However, all groups showed an increased preference for saccharin in
the saccharin preference test under 19hrL:5hrD conditions which suggests that alteration
of photoperiod may increase reward-based behaviors.

This research was supported
by the Hope College
Neuroscience Program.
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INTERDISCIPLINARY NEUROSCIENCE
Effect of a Short Day
Photoperiod on
Manic/Depressive
Behaviors in the HCA
Animal Model of
Bipolar Disorder
Mercedes Rede
Matthew VanHeest
Hailey Pickelheimer
Mikala MacGeorge
Nina McAlvey
Noah Arent
Samuel Wolfe
Mentor:
Dr. Leah Chase,
Biology and Chemistry
This research was supported
by the Hope College
Neuroscience Program.

Latent Infection of
HSV-1 Increases
Anxiety-like Behavior
in Male BALB/c Mice
Matthew Summerfield
Meredith Olesh
Isaiah Hough
Danait Yonas
Ivan Vanderkolk
Mentor:
Dr. Gerald Griffin,
Biology and Psychology

18

The Chase lab is characterizing a novel animal model for bipolar disorder. We previously
demonstrated that postnatal exposure to homocysteic acid (HCA) induces a mixed manic/
depressive phenotype in Sprague Dawley rats. However, one unique characteristic of bipolar
phenotype is that individuals with the disorder will switch back and forth between a primarily
depressive phenotype and a manic phenotype. This aspect of the disorder has been difficult
to replicate in animal models. One potential trigger for behavioral switching is the change
in photoperiod that occurs with changes of the season. Individuals with bipolar disorder
are more likely to display manic characteristics during periods of long days and short nights
and depressive behaviors during periods of short days and long nights. The goal of this
project is to determine if we can increase manic behaviors in our HCA animal model by
altering the photoperiod. However, since Sprague Dawley rats are nocturnal, we hypothesize
that increasing the length of dark within a 24 hr photoperiod from 12 hr to 19 hr will lead
to an increase tendency toward manic behaviors. Thus far, we have completed our baseline
behavior characterization of both control (10 male and 10 female) and HCA-treated (10
male and 10 female) rats under a balanced light photoperiod (12 hr light:12 hr dark). As
previously demonstrated, the HCA rats exhibit manic behavior in the elevated plus maze,
spending increased time in the open arms of the maze compared to control animals. In
addition, the HCA treated animals exhibit depressive behaviors in the forced swim test,
saccharin preference test and open field test. We plan to reassess the animals in these same
behavior tests after exposing them to the long-dark photoperiod for at least 10 days. We
will report the results of these tests at the Research Celebration.

Herpes Simplex Virus Type 1 (HSV-1) infection has been associated with a decrease in
memory across the human lifespan. With 70% of the world population infected with HSV-,
it is imperative to understand the full behavioral ramifications of HSV-1 infection. To do this,
male BALB/C mice were studied to evaluate how HSV-1 latency impacts animal behavior.
Mice were infected at seven weeks of age with 2 x 103 PFU/mL of F-strain HSV-1 via
corneal scarification. The control mice were administered saline. Behavioral testing
commenced 45 days post-infection, allowing the virus to go latent. Mice were subjected
to each of the following tests once: open field test, marble-burying test, nestlet-shredding
test, open field test, elevated-zero maze, light/dark box, and sociability test. Infected
animals took almost 200 hundred seconds longer than uninfected animals to first enter
the center zone of the open field test (p<0.0001). The nestlet-shredding test, a measure
of stereotypy behavior, revealed that HSV-1 latency induced elevated levels of repetitive
behaviors (compared to uninfected controls; p=0.0192). While in the elevated-zero maze,
infected mice spent over five times in duration freezing in the open arm. Infected mice
tended to spend less of a proportion of time in the animal zone (p=0.0749), had an
increase in time in the object zone (p=0.0067), and took longer to first enter the animal
zone (p=0.018) during the sociability test. Overall, these behavioral results indicate that
HSV-1 latency heightens anxiety-like behaviors in mice, an excellent model to test the
impact of viral latency on behavior. Future studies will investigate how the behavioral
ramifications of HSV-1 latency evolve across the lifespan--providing greater insight on
how the virus impacts stress responses and memory.

INTERDISCIPLINARY NEUROSCIENCE
The Effect of Electrolytic
Lesions of Superior
Colliculus on Circadian
Rhythms and Anxiety-like
Behavior in Rats
Alondra Villanueva
Gonzalo Moya
Bradley Dixon
Mariah Dingman
Mentor:
Dr. Andrew Gall,
Psychology
This research was supported
by the Neuroscience Program
at Hope College.

Circadian rhythms are physiological oscillations that allow organisms to maintain homeostasis.
Circadian disruption can lead to negative health implications such as cardiovascular disease,
hypertension, anxiety, depression, and even cancer. (AASM, 2005; Shields, 2002). Several
brain structures modulate circadian rhythms, including the suprachiasmatic nucleus (SCN),
and the intergeniculate leaflet (IGL), but very little is known about the role of the superior
colliculus (SC). Here, we focused on how the SC modulates circadian rhythms and anxiety-like
behaviors in diurnal species. Sprague Dawley (SD) rats (N = 18) were used in this study;
nine rats experienced electrolytic lesions of the SC, while nine rats were controls. We then
performed behavioral tests, including the open field test (OFT), elevated plus maze (EPM),
sociability test, and light-dark box (LD box). Moreover, we assessed animals’ circadian
rhythms by tracking their activity with infrared sensors under various lighting conditions.
Our results show that in the EPM, the lesioned rats demonstrated significantly greater
risk taking behavior, evidenced by the rats’ higher latency to enter the closed arm (p=.014).
Moreover, animals with SC lesions spent significantly less time in the light portion of the
LD box than the sham lesion group (p=.041). The data can exclude the possibility of
anxiety-like behaviour, given that non-significant results were found in the OFT (p>.05).
Moreover, we found a non-significant difference in social interactions between the SC
lesion group and and shams (p>.05). Our results suggest that the SC is thus involved in
modulating risk-taking ability of animals throughout the day, as well as leading to a
disruption in regulating behavior to light. Therefore, the SC may be one of the main
regulators of visual activity (through the modulation of sensitivity to light), suggesting
that the SC may thus be a fundamental circadian rhythm-regulator.
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INTERDISCIPLINARY PHELPS SCHOLARS
Oppression and
Resistance: The Story
of Native Hawaiians
and Their Fight for Legal
and Cultural Freedom
Aubrey Brolsma
Mentor:
Dr. Charles Green,
Psychology

Police Brutality and
Reform Tactics
Tia Hockenhull
Mentor:
Dr. Kristen Gray,
Counseling and
Psychological Services

20

For the last two hundred years, Hawaii has been a kingdom occupied. A nation now only
6% populated by its own people, Hawaii has been exploited by outsiders for as long as the
West has known of their existence. Through the years, Hawaiians have endured coups,
annexation, oppression and opposition. Despite their role as an internationally recognized
nation with a strong constitutional monarchy, the Westerners of the 18th and 19th centuries
believed that the Native Hawaiians were a primitive and backwards society that could only
be saved by the “civilized” White Man, or at least they claimed to believe that. During the
18th century, the white settlers of Hawaii made several moves to increase their own wealth
and power. The Bayonet Constitution, where King Kalakaua was forced to sign a new
constitution at gunpoint, and 1893’s coup-d’etat of Queen Liliuokalani were both events
orchestrated by wealthy White businessmen in order to become even wealthier and more
powerful. Since then they have been removed from their own government, forced to fight
for a country that isn’t theirs, and re-enact their culture for wealthy tourists, who have
no understanding as to its deep tradition and symbolism. Despite centuries of Western
oppression, Native Hawaiians have found the strength to protest and fight for their rights,
as is evidenced in the Kaho’olawe protests of the 1970s and the Mauna Kea protests of
2019. Hawaiians have also found ways to fight their colonization by founding charter
schools whose primary objective is to preserve their culture. Although strides have been
made towards the preservation of Hawaiian culture, there is still a fight for Hawaii to
gain true respect from Western society.

In 2013, the Black Lives Matter foundation was founded. People felt the need for such a
movement and hashtag because of the recent incidents of police brutality against young
Black citizens, especially Black males. Research conducted in 2015 has shown that unarmed
Black men were killed at a rate of .41 per 100,000 compared to the rate of .08 per 100,000
of unarmed white men. The significant relationship between race and punishment is clearly
demonstrated in this data. So many of these brutal killings were recorded due to an increased
presence of cameras, including police body cameras, police dashboard cameras, or bystander
videos. Police Brutality is a major problem in America and media coverage and institutional
reform are needed in order to limit this issue. Research revealed laws that protected police
misconduct against citizens, as well as ways to prevent this. An interview with a fellow Hope
student provided insight into protesting police brutality. The information that America knows
about race and punishment is due to the media and the limited widespread coverage given
to this topic. One factor leading to the limited information made available to citizens is
that police information is only released voluntarily, as police precincts are not required to
release data. This information is important because police misconduct and brutality affect
minorities, specifically Black Americans, on a larger scale than that of White Americans.
The goal for this research was to bring awareness to the scope and reality of race-based
police brutality and to introduce ways to reduce or prevent this type of misconduct.
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From childhood, African American women are fetishized and hypersexualized. At the
moment Europeans first encountered Africans, standards for both groups would be
forever changed. The effects of hypersexualization usually include a lack of confidence,
comparisons to other women, lack of self-worth and so much more. African American
women see the stereotypes that contribute to these effects in all media. These stereotypes
depict hypersexualized views of African American girls and women, giving the world an
unfortunately narrow view of African American women. This research explores how the
bodies of African American girls and women have been historically viewed, and how
these views contribute to their hypersexualizion and negation of innocence.

Immigration policy is a contentious issue in the United States (US), especially regarding
undocumented immigration. Undocumented immigrants are considered those who were
“foreign-born” living in any given country without legal documentation. The policy
conversation surrounding this group becomes increasingly complex when considering
those who, while still children and incapable of giving consent, were brought to the United
States by their parents. The central debate is whether or not the children’s undocumented
status should be considered punitively or if their lack of consent should allow for a legal
path forward in the US. Policy addressing this issue has been rare; however, in 2001 the
Development, Relief, and Education for Alien Minors Act (DREAM Act), was proposed
by Congress, but failed to pass, and continued to be rejected as new forms of the bill were
continually proposed. Then in 2012, President Barack Obama issued an executive order
called the Deferred Action for Childhood Arrivals (DACA) that offered the children of
undocumented parents a chance to get an education, find a job, or join the military in
an attempt to offer a legal path forward. This act also aimed to give the children, known
as protected minors--a chance to rewrite their future in a way that would open them up
to more opportunities, potentially freeing them from associated social stigmas, positive
identity development, self concept, and related mental health concerns. However, after
the election of President Donald Trump, the DACA program was cancelled in 2017,
leaving hundreds of thousands of immigrant families without a program to support them
staying in the US. Unfortunately, this cancellation of DACA has been correlated with
ongoing negative effects for its original beneficiaries, including their effects on their identity
development and sense of wellbeing as it relates to their future in the United States.

21

INTERDISCIPLINARY PHELPS SCHOLARS
Primary and Secondary
Education for Refugee
Children in Malaysia:
Facing Barriers with
Resilience
Fara Ling
Mentor:
Dr. Kristen Gray,
Counseling and
Psychological Services

22

This project investigated challenges refugee and asylum-seeking children in Malaysia encounter
in obtaining primary and secondary education. The obstacles covered in this study fall into
three categories: legal and governmental failure to protect refugees and asylum-seekers,
Malaysians’ ignorance and prejudice, and weaknesses in existing educational systems. Because
Malaysia does not recognize refugee rights as defined by international law, its domestic
legislation treats asylum-seekers like illegal immigrants, without regard for often markedly
different circumstances of arrival. Legal indifference is reflected in general ignorance among
Malaysians about what refugees are, breeding fears about “threats” they pose to the economy
and public safety. Because Malaysian law prohibits refugees from attending public schools,
primary and secondary education for these children are provided solely by non-governmental
organizations. However, the lack of adequate funds and manpower limits the effectiveness of
these informal schools. Drawing from library research, interviews, and personal experience
volunteering in refugee schools, this research focused on how such barriers affect these
displaced communities, but also how children and their families respond with resilience.
For example, NGOs work with refugee communities to establish learning centers and offer
vocational training for teenagers. Some students go on to take international high school exams,
such as the British-based IGCSE, and receive scholarships to enroll in private colleges and
universities around Malaysia. Arts also become a catalyst for empowerment: through plays,
poetry competitions, and music recitals, young refugees assert their capability and initiative.
Clearly, this issue is not uniquely Malaysian: displacement is a global phenomenon, education
is a universal children’s right, and the current United States administration has taken a harder
stance on DACA. In the face of substantial ignorance and growing hostility towards refugees,
it is crucial for host populations to understand the complexities surrounding displacement
and learn to respond with sensitivity and compassion.
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Period poverty is the inability to afford necessary sanitary products and the inaccessibility
to clean, private facilities such as restrooms. While this is a worldwide issue that affects
premenopausal women of many ages on a daily basis, the scope of this project focuses
on teens and young adults. Period poverty causes young women to miss school or work
because of embarrassment and improper hygiene. In a 2017 survey of one thousand
young women (defined as women between the ages of 14 and 21) in the United Kingdom
(UK), one in ten were affected by it. If a girl were to miss school every month because of
her period, she would end up 145 days behind her male classmates. In the workplace, women
who do not have the necessary products and facilities are not able to focus, which then causes
a decline in the quality of work. In addition to the inaccessible facilities and unaffordable
sanitary products, the problem of period poverty is exacerbated by many social taboos that
surround menstruation. Period poverty is often ignored or simply unknown to those who
could begin to resolve this matter; however, there are a few organizations that have started
to raise awareness and help these young women. One such example is the Petal Project,
which provides reusable pads and education on menstruation to girls in India. There is also
the Free Periods movement that advocates for free access to pads and tampons in the UK.
These products provide girls the opportunity to attend school without fear of staining their
clothes and being shamed. The accomplishments of these organizations show that period
poverty can begin to be resolved once the taboo that surrounds menstruation is taken away
and people are open to talking about this problem, allowing for greater allocation of resources
toward affordable sanitary products and private, clean facilities.

2019 Celebration of Undergradurate
Research and Creative Activity.
Photo courtesy Hope College Public
Affairs and Marketing. Photo credit:
Steven M. Herppich.
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Nigeria is the most populous Black nation in the world but economically underperforming
relative to its huge natural resources. The country’s interesting history is a by-product of
numerous forces that moved across Africa and Europe starting in the 18th century. The 1967
civil war that divided Nigeria was inspired by the tribal grievances created by British Colonizers.
It was fought for economic reasons. The Nigerian state could not allow Biafra to successfully
secede as most of the revenue-generating oil wells were located in the South-Eastern part
of the country(known as Biafra during the war). The underlying tensions that led to the
civil war played a big part in the systematic marginalization of the Igbo people which has
continued to put the entire country at economic disadvantage. The secessionist state of
Biafra, the atrocities committed by the state of Nigeria during the civil war and ethnic
grievances are topics that surface frequently in the nation’s current political climate.
I interviewed my father, Dr. Peter Ogudoro, a respected Nigerian educationist who shared
how his family has suffered painful disadvantages as a result of the war. His family was forced
to leave everything they had and flee from the Northern part of the country because people
of Igbo descent were being massacred. Dr Ogudoro’s family later settled in their ancestral
home in the South-Eastern part of the country (known as Biafra during the war) but were
forced to the very bottom of the economic and social ladder because they had lost all their
economic capital. Dr. Ogudoro and some other highly respected Nigerians are using their
social platforms to preach ethnic reconciliation in pursuit of national progress. The civil war
and its implications for Nigeria are important because of the country’s strategic place in
Africa and the larger global community. This genocide and conflict can help other nations
to understand the need for stong and unified political insitutions. The war also serves as a
reminder that the legacy of colonization does not end after the colonizers have left. Nigeria’s
road to recovery, however, serves as proof that progress is possible and can be viewed as a
beam of hope for other countries in similar situations.
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At fifteen years old, Greta Thunberg, a Swedish student, took it upon herself to protest
against her government’s inaction regarding the current state of the climate change crisis.
Since then Thunberg has gained a massive following. What started as a young girl sitting
in front of the Swedish Parliament building has quickly turned into a worldwide movement,
most popular among teens and young adults. In the last two years she has addressed the
United Nations, United States Congress, and the United Kingdom Parliament demanding
that countries to lower their carbon emissions. The Climate Crisis is becoming more serious
with each passing day. It involves many factors, such as an increasing amount of greenhouse
gases in the atmosphere, the rapid rate of deterioration of the rainforests, and the decreasing
biodiversity in essential ecosystems. Although it was not Thunberg’s intention to become
the face of such a large movement, she has inspired millions of young people, mainly
students, to advocate for a future they desire through major social media platforms such as
instagram, facebook, and twitter. As part of what may be Thunberg’s most widely know
campaign, #FridaysforFuture, she travels the world using transportation with the smallest
carbon footprint, and she holds protests where students purposefully skip school to advocate
for climate change policy. Thunberg’s chosen platform of protest (e.g., school walk-outs or
skip-days) represents some of the students’ central concerns: why should they study for a
future that might not exist and why should they spend so much time becoming educated if
governments are not listening to their most educated people? My research explains Greta
Thunberg’s rise to popularity in this movement, her influence on the climate change crisis,
and the response from the public including students, news outlets, and government officials.

The ORR (Office of Refugee Resettlement) looks at each Unaccompanied Alien Child’s
(UAC) unique situation and provides a variety of services (legal, clinical, and educational)
to accommodate the children during the process of reunification. The majority of children
that cross the border come from Honduras, followed by Guatemala, El Salvador, and Mexico.
These children flee their homes due to violence, gang activity, or abuse within their homes
or communities, so they enter the United States already having suffered various kinds of
serious trauma. The ORR bases the care of the child on what the child says during their
interview. Sometimes this results in complications when placing a child into custody. These
custody environments can impact the children in positive or negative ways. A more restrictive
setting for a child may add additional stress for a child, while a less restrictive setting may
increase the comfortability of a child. While complications throughout the process of
placement may arise, the goal of the ORR is to unite the child with a sponsor in the United
States. The needs of the child are best met in an appropriate foster home. This can include
parents speaking in their native language, being surrounded by other children who understand
their struggle, and provided mental health services in order to help the children process their
trauma. This project explores the ORR, the services provided for UACs in foster care, and
how these services work to ease entry into the United States.
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Around the globe, indigenous languages are going extinct at a rapid rate. In the United States
alone, there are currently one hundred and sixty-five recorded endangered languages, the
majority of which belong to Native American tribes. The American Anthropological
Association considers the loss of these languages to be imminent unless preservation and
revitalization efforts are implemented and supported within Native American communities.
This threat of extinction comes in the wake of historic oppression and marginalization of
indigenous peoples. Through the coerced assimilation in boarding schools and the mass
relocation of Native Americans to reservations, Native Americans were stripped of their
ways of life and cultural heritages—and, in turn, their languages. Today, opportunities for
pursuing language preservation among Native Americans are becoming increasingly rare
as remaining elder speakers pass away and younger generations are not taught the native
tongues at home. Nevertheless, linguists work with tribal elders to document their languages,
while organizations large and small develop initiatives to counteract indigenous language
extinction. This project explores the factors that led to the endangerment of Native American
languages, the current state of those languages in the United States, and the preservation
and revitalization efforts by linguists, reservations, and organizations racing to halt the loss
of Native American languages.

For the vast majority of Christian history, the idea of a LGBTQ+ Christian was an
impossibility; however, with recent advents in the acceptance of the LGBTQ+ community
and scientific advancements in the field of human sexuality, some Christians and churches
have come to welcome and accept sexual minorities. Nonetheless, many LGBTQ+ people
still face dehumanizing language and policies, which can impede healthy identity formation,
especially between their religious and sexual identities. This research first examines the
struggles of sexual minorities in the church, and secondly surveys the contemporary
literature on identity conflict and integration of LGBTQ+ Christians, as well as their
resilience to emotional harm. Lastly, this research examines the necessary next steps for
the church and Christian communities to welcome, effectively advocate for, and fully
accept a marginalized community, as well as care for the faithful LGBTQ+ Christians
already in their midst.
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Socioeconomic status and income play a significant role in the education system in the
United States. More specifically, these factors are correlated with achievement gaps
amongst students. The term achievement gap refers to measurable differences amongst
students’ academic accomplishments, such as standardized test scores, reading levels,
and graduation rates. The source of these gaps can be historically connected to families’
income levels, in which students from families with lower incomes often receive a less
adequate education than their peers from wealthier families. Out-of-school organizations
geared towards developing students’ academic and life skills have been proven an effective
intervention for addressing the achievement gap. Many of these programs, like the Boys
and Girls Club of America, are designed to strongly support students and families inside
and outside of the school in all areas of life, including academic success, life skills, and
health. They impact students by allowing them to have greater support and encouragement
outside of school, which ultimately allows them to feel supported and encouraged inside of
school, increasing their test scores and decreasing dropout rates. Despite the success of these
programs, there is still a great need to continuously make efforts to close the achievement
gap. These findings show the desperate need to close the achievement gap as well as the
effectiveness of intervention efforts that could be used in hopes of helping students in
lower-income families. Greater investments in Pre-K programs, community support, and
increased awareness of the achievement gap can be linked to early and effective interventions,
which may ultimately decrease the achievement gap and put the most affected students
on a better track in their education.

Intersectionality is both a theory and movement which suggests that oppressions in every form
build upon one another and disadvantage people greatly. The impact of this compounding
oppression and discrimination on women of color, as well as a lack of their representation
as positive examples and role models in the media and throughout history, are issues within
our current society that deserve greater attention because of their ongoing deleterious effects
on women. Women of color have been underrepresented, under-resourced, and pushed to
the back of movements that exploited their numbers, but muted their voices. For example,
the accomplishments of Black women have historically been uncelebrated in the media, a
lack of representation which has been linked to lower confidence. As a result, the progress
of many Black women has been impeded due to an internalized acceptance of socially
imposed limitations, a phenomenon known as the self-fulfilling prophecy. Research suggests
that this cycle perpetuates a culture, a system, and a society in which Black and biracial women
are reduced to the limited roles that they have historically played as well as inequitable job
opportunities. This research explored the impact of underrepresentation on Black and biracial
women and the associated unhealthy, limiting outcomes. This research also explored the
boundaries, both physical and mental, including the lack of representation, that impedes
Black and biracial women and keeps them out of positions of power.
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“Girl-Defined” is a blog and youtube channel run by two women, Kristen Clark and Bethany
Baird, who share their fundamentalist belief in Biblical Womanhood. Their multi-platform
rhetoric (blogs, YouTube.com videos, books, website, speaking engagements, etc.) creates
an identity (based in transcendent beauty) for evangelical girls. By analyzing the rhetorical
appeals in their books, vidoes, and blogs, we argue that Clark and Baird mix a potent brew
as they combine the self-help genre with micro-celebrity appeals and evangelical strategies
that position evangelicals as oppressed minorities.
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The CUL5/VACM-1 protein is a component of the CRL5 E3 ligase complex responsible
for tagging proteins with ubiquitin for degradation in the proteasome. Previous work has
shown CUL5/VACM-1 dependent E3 ligase decreases cellular proliferation, and lack of
regulation in this ubiquitin proteasome pathway can lead to uncontrolled cell growth and
tumor formation. The CRISPR/Cas9 system, which is a bacterial immune system used
to edit genomic DNA, was independently designed to target and knockout the function of
CUL5/VACM-1 in T47D breast cancer cells and human umbilical vein endothelial cells
(HUVEC). AlamarBlue® growth assays and Matrigel® growth imaging demonstrate that in
the absence of CUL5/VACM-1 cellular proliferation significantly increases. Subsequent
immunocytochemistry analysis of estrogen receptor-α (ERα) expression in T47D cells
showed that in the absence of CUL5/VACM-1 ERα expression was increased. Finally,
q-PCR OpenArray targeted gene expression analysis of control and CRISPR treated
cells showed changes in gene regulation across signal transduction pathways. These results
make CUL5/VACM-1 a potential potent target for drug design and development in breast
cancer treatment.

Photo courtesy Hope College Public
Affairs and Marketing.
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Mammalian cells contain genetic information in two compartments, the nucleus and the
mitochondria. Mitochondrial DNA (mtDNA) encodes thirteen protein subunits required
for oxidative phosphorylation (OXPHOS). The remaining mitochondrial proteome is
encoded by the nuclear genome, which includes additional OXPHOS subunits, as well
as the proteins necessary for mtDNA replication and expression. Therefore, to respond
to metabolic changes, mitochondrial gene expression must be coordinated with nuclear
gene expression. However, how coordination is accomplished remains unclear, and there
is a need to understand the regulation of mtDNA transcription. Our central hypothesis
is that reversible protein post-translational modification of the mtDNA transcriptional
machinery is a means to tune mtDNA transcription in response to changes in metabolism.
This research focuses on a member of the mtDNA transcription initiation complex,
mitochondrial transcription factor B2 (TFB2M). TFB2M melts mtDNA at the promoter
to allow for the RNA polymerase (POLRMT) to access the DNA and initiate transcription.
Three phosphorylation sites have been previously identified on TFB2M by mass spectrometry:
threonine 184, threonine 313, and serine 197. To mimic the behavior of phosphorylation,
each site was mutated to glutamic acid, an amino acid that mimics the size and charge of
the phosphoryl group, and proteins were purified. Phosphomimetic proteins were analyzed
for their ability to bind mtDNA through a pull-down assay and fluorescence polarization.
The ability of TFB2M phosphomimetics to initiate transcription in vitro was determined, and
interactions between TFB2M phosphomimetics and POLRMT were assessed. The data
support the hypothesis that phosphorylation at these sites may alter the ability of TFB2M
to bind to mtDNA and initiate transcription. It is expected that these findings will lead to
a more complete understanding of the dynamics and coordination of mitochondrial and
nuclear gene transcription and increase the understanding of the importance of protein
post-translational modifications in regulating mitochondrial function.
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System xc- is a heterodimeric transporter that functions as a Na+-independent antiporter
exchanging extracellular cystine for intracellular glutamate. The transporter functions as
an obligate heterodimer and is comprised of two proteins, xCT, which functions specifically
in amino acid exchange, and 4F2HC, which appears to play a role in transporter stability.
System xc- belongs to the SLC7 family of transporters. In recent years, there have been
advances in our understanding of the structure of the SLC7 transporters as crystal structures
of bacterial homologs have been published. As a result, we can now begin to ask important
questions about the mechanism by which System xc- exchanges cystine and glutamate across
the membrane. Previous studies in the Chase lab have demonstrated that System xc- is
Cl- -dependent. More recently we have shown that transport of one molecule of cystine
requires more than one Cl- ion, and that Cl- binding affects the affinity of the transporter for
cystine. We have also shown that chloride dependence of cystine transport is pH dependent.
The K0.5 of chloride increases as the pH increases, suggesting that the Cl- binding affinity
decreases at higher pH. Using this collective information, we examined the structure of
xCT to identify the most likely binding site for cystine and glutamate. Specifically, we used
Chimera 1.13.1 and Pyrx to dock cystine and glutamate on xCT and identified several
ionizable side chains within the putative permeation pathway associated with transmembrane
domains 3 and 6 that appear to interact with substrate. These residues include R135, T138,
Y246 and Y251. We are currently assessing this model in the presence of Cl- to identify
putative residues which may be important for the docking of Cl- near the binding pocket
and using site-directed mutagenesis to determine whether these residues are responsible
for Cl--dependent cystine transport.
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Lake Macatawa is a drowned river mouth of Lake Michigan impacted by agricultural
activity and urbanization. These impacts include high sediment, nutrient and fecal coliform
loading. We are monitoring this watershed to aid decisions about remediations and public
access to these recreational waters. Weekly samples over the course of a one-year period
from twelve representative lake and stream sites were analyzed for microbiological content
by community 16S rRNA sequencing, fecal indicator bacteria presence, and Escherichia
coli whole-genome sequencing. We have also profiled chemical and physical parameters
including dissolved oxygen, nutrients, temperature, and pH. Results indicate continued high
phosphorus, total suspended solids, and E. coli levels, exceeding total maximum daily load
targets, or other benchmarks, for the watershed. Patterns in microbial communities show
variation influenced by season and geographic location; for example, diversity of microbial
communities increases in late fall and winter. Identification of microbial taxa acting as
signatures of environmental conditions could lead to new methods of monitoring water
quality. These data provide a baseline for monitoring remediation efforts in the Macatawa
Watershed and serve as a comparison for hypereutrophic watersheds around the nation.
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Contaminated drinking water has long been a major global health concern. Approximately
80% of illnesses found in developing countries can be attributed to inadequate water supply
or lack of sanitation. Purifying drinking water via chlorination is the most widely used
purification method and has proven to be simple and cost effective. Treating water with
chlorine also provides residual protection against potential recontamination. The World
Health Organization recommends that a minimum concentration of 0.2 mg/L of free
chlorine is present within drinking water. This serves to disassemble any disease causing
pathogens present. Chlorine demand refers to the amount of metals, organics, inorganics
and bacteria in the water that consume chlorine. Large amounts of these compounds found
in water would lead to a higher chlorine demand. When the chlorine demand is high, less
chlorine is left to react with and destroy harmful bacteria. However, chlorination is not
without its drawbacks. The chlorine demand in each water sample varies and thus requires
a different concentration of chlorine to ensure the removal of all pathogens. Keeping
residual chlorine in solution presents challenges as bacteria can re establish itself days after
treatment, thus requiring more chlorine to kill the bacteria. Hope College, in collaboration
with Sawyer Inc., designed an experiment with hopes to discover the most efficient way
to purify drinking water. Hope College conducted an experiment testing eight different
treatment methods on two different contaminated water sources to discover which is most
effective in purifying drinking water. The experiments spanned multiple days in order to
understand the longitudinal effect of residual chlorine on preventing recontamination.
The eight different treatment methods will be used to understand what combination of
treatments, pre-treatment, filtration or post treatment, are most effective in purifying drinking
water and offering long standing protection against harmful waterborne pathogens.
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Twenty new mycobacteriophages were isolated from soil samples collected around the state of
Michigan and parts of the United States. All phages were capable of infecting Mycobacterium
smegmatis and were isolated through either enrichment or direct plating at 37°C. A variety
of plaque morphologies were produced based on size, shape, and clarity; both lytic and
temperate phages appear represented in this collection. The mycobacteriophage Beckerton,
found by direct isolation, was chosen as one of three phages for complete genome sequencing
and comparative genomic analyses. The predominant plaque produced by Beckerton after
48 hours at 37°C had a clear center of about 1 mm diameter surrounded by a prominent
opaque ring of 4-5 mm diameter. The complete genome sequence for Beckerton revealed
a relationship to mycobacteriophages of cluster H, subcluster H1, which now contains 8
sequenced members. Beckerton is most similar to the H1 phages Oaker and Cborch11. The
genome size of Beckerton is 68882 bp, average for the H1 group of mycobacteriophages.
Also, like other H1 mycobacteriophages, Beckerton has a GC content of 57.4%, very different
from the M. smegmatis (≈ 67%) host used in its isolation. Auto-annotation of the Beckerton
genome indicates it contains 92 protein- encoding genes and no tRNA genes. Despite its
extensive genomic sequence similarity to other H1 mycobacteriophages, Beckerton does
contain a single Orpham gene (Beckerton_4). Another interesting feature of Beckerton is
that it appears to contain 2 holin genes. A detailed analysis of the complete genome sequences
and comparison with sequenced mycobacteriophages is the subject of the second semester
of this yearlong course and is presented.
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“Swimmer’s itch” is a dermatitis caused by a family of parasitic flatworms (schistosomes) that
have a 2-host cycle: an aquatic snail intermediate host, and a bird or mammal vertebrate
host. Our goal was to determine the different species of schistosomes cycling within the
Intermediate Lake ecosystem to equip their lake association for beginning control. All
stages of multiple schistosome species were assessed through water sampling and qPCR
analysis, snail shedding and cercariae identification, and waterfowl fecal analysis to identify
miracidia. Water sample analysis showed three species of schistosomes were present, one
of which was a novel species not yet described. Additional work was done with the novel
species to determine that optimal shedding times from the snail intermediate host differs
from other Michigan schistosome species. The goal was to use the schistosomes behavior
to help identify the unknown definitive host.
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Insects (e.g., mosquitoes) are common vectors for many viral pathogens such as Zika virus
and Dengue virus. The question that drives this research is how can insects survive infection
with viruses that are otherwise pathogenic to humans? One possibility is the difference in
innate immune responses. Collaborators have discovered that RNA-mediated interference
and reverse transcription control persistence of RNA viruses. To better understand the
mechanism of the persistence of RNA viruses, we are attempting to localize the molecular
components involved in this process including, the viral RNA, RNA-interference machinery,
and reverse transcriptase. In this work, we use the model RNA virus, Flock House virus, and a
Drosophila insect cell line. Initial work has focused on labeling nascent viral RNA. Ongoing
work includes tagging the molecular components with epitope tags for antibody localization.
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As most cellular phospholipids require unsaturated fatty acids (UFAs), we investigated the
potential cross-regulation of phospholipid and UFA biosynthesis. The ∆-9 desaturase,
encoded by OLE1, is the sole source of endogenous UFAs in Saccharomyces cerevisiae.
Inspection of the OLE1 promoter revealed several sequences that are close matches to
the regulatory sequence UASINO found in many phospholipid biosynthetic genes, and is
the target of regulation by Ino2p, Ino4p and Opi1p. We examined if these proteins also
play a role in regulation of OLE11 expression. Reporter gene analysis showed that when
uracil prototrophy was placed under control of the OLE1 promoter, poor expression was
observed in the opi1 and ino4 mutants. When lacZ was placed under control of the OLE1
promoter, reporter assays confirmed that expression was poor in the tested mutants. qPCR
analysis demonstrates that the down-regulation of OLE1 occurs normally in opi1, ino2
and ino4 mutants, however, its expression under growth conditions without exogenous UFAs
is poor compared to wild type cells. Fatty acid analysis revealed that normal regulation of
OLE1 occurred in response to unsaturated fatty acid (UFA) supplement in the opi1 mutant,
indicating that post-transcriptional regulation is still functional. Finally, the 2-hybrid assay
was used to examine potential interactions between Ole1p and Opi1p, Ino2p, Ino4p and
known OLE1 regulators Mga2p and Spt23p, however, no unexpected interactions were
detected. This preliminary work indicates that phospholipid regulators Opi1p, Ino2p, Ino4p
play a role inOLE1 expression, but not through regulation in response to UFA supplements
or through interaction with Mga2p or Spt23p.
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The OLE1 gene in Saccharomyces cerevisiae encodes the Δ9 desaturase. Previously, we isolated
mutants that affect the expression of OLE1. In this work, we describe the phenotypes of
two of these mutants, arv1 and nro (“no regulation of OLE1”). OLE1 promoter-URA3 ORF
reporter gene assays have shown that both mutants express OLE1 in the presence of the
normally repressive unsaturated fatty acid 18:2∆9,12. Analysis of OLE1 RNA amounts by
qPCR, indicate that the nro mutant has similar amounts of mRNA present to the wildtype
control, however, the level of OLE1 mRNA is significantly lower in arv1, and confirmed
that it is not regulating expression in response to 18:2 feeding. OLE1 promoter deletion
analysis resulted in decreased OLE1 transcription in arv1 compared to the wildtype, and
did not regulate in response to 18:2 feeding. Surprisingly, OLE1 expression regulation by
18:2 is somewhat recovered with a OLE1 promoter deletion between -488 and -471 in arv1
cells, although this regulation is lost at -255 (same as wildtype). This assay also indicated that
the OLE1 promoter region between the -225 and -142 may be important for nro regulation
of OLE1 transcription. These results indicate that the arv1 and nro mutants do have an
effect on the transcriptional regulation of the OLE1 gene.

The content is solely the
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does not necessarily represent
the official views of the
National Institutes of Health.
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Escherichia coli is viewed as a commensal of the mammalian gut, but populations of
Escherichia are found in non‐host associated, secondary environments. The vast majority
of Escherichia genome sequences are from host‐associated isolates, not addressing the
diversity of strains found in secondary environments. Sequencing strains isolated from
freshwater environments may reveal genetic adaptations indicative of persistence and
growth in secondary environments. We have isolated over 6000 strains of Escherichia from
the Macatawa Watershed (Holland, MI) using EPA Method 1603 as part of year‐round,
weekly monitoring since 2015. Escherichia counts vary with sampling location and changes
in watershed conditions, ranging from 10 CFU/100 mL in baseflow conditions to over
10,000 CFU/100 mL in extreme quickflow conditions. Genome sequencing (Illumina
MiSeq) of over 100 strains isolated during routine sampling shows that 98% of strains are
traditional E. coli, representing all known phylogroups, with 49% of strains falling within
phylogroup B1; the remaining strains group with cryptic clades of Escherichia. Initial analyses
indicate that potential adaptation strategies of strains to freshwater environments are
varied. This work contributes over 300 Escherichia genome sequences from non‐clinical
sources, addressing genomic diversity in populations found in freshwater environments.
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System xc- is an antiporter that exchanges intracellular glutamate for extracellular cystine.
Cystine is then reduced to cysteine, a biosynthetic precursor of the reducing agent glutathione.
We recently demonstrated that oxidants acutely upregulate System xc- activity by triggering
the rapid redistribution of the transporter from intracellular compartments to the cell surface.
We hypothesize that the trafficking of the transporter may be regulated by ubiquitination
and that oxidant exposure directly influences the ubiquitination of the transporter. Since
increased ubiquitination tends to decrease the cell surface expression of many membrane
transporters, we sought to test the hypothesis that System xc- is ubiquitinated and that the
ubiquitination status of the transporter regulates both its cell surface expression and activity.
There are seven highly conserved lysine residues within xCT that are located on the
cytoplasmic side of the membrane that may serve as a site of ubiquitination and regulate
xCT cell surface expression. These residues are 4, 37, 41, 43, 422, 472, and 473. We created
multiple mutants of xCT containing single or multiple lysine to arginine mutations and
found that mutation of the N-terminal lysine residues (K4, K41 and K43, but not K37)
increases transport activity and cell surface expression of the transporter, suggesting that
modification of these residues may underlie these functional changes. Currently, we are
developing an assay that will allow us to measure xCT ubiquitination status using a His-tagged
ubiquitin pull-down approach. However, preliminary findings from our first assays suggest
that xCT may not be ubiquitinated. Therefore, we are currently assessing the validity of
our ubiquitination assay using ENaC, the epithelial sodium channel which is known to be
ubiquitinated in vivo. If we are able to observe ubiquitination of ENaC, but not xCT, this
suggests that another type of post-translational modification is important for regulation of
transporter function.
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A major risk in NASA missions beyond Low-Earth Orbit, is an astronauts’ exposure to
galactic cosmic radiation (GCR). GCR is a mixture of chronic low-dose, low and high-energy,
high-charge ion particles (HZE) and is abundant in outer space. Of particular interest to
long-term mission success are low-dose, low-energy protons due to their high abundance in
the space environment. For example, GCR mimicked on Earth using high-energy proton
studies negatively impact the physiology and cognition in humans and rodents. However,
the impact of a chronic dose of low-energy protons during an interstellar flight has yet to
be investigated. Mice were placed into a 50mL conical tube; half were irradiated using the
Hope College Pelletron accelerator at a low-dose (~2 mGy/wk) of protons. After 10 weeks,
the irradiated, constrained, and homecage mice all underwent marble burying, open-field
test, elevated zero maze, and Porsolt forced swim test to assess anxiety like behaviors. Mice
were then euthanized and levels of inflammatory cytokines and telomeres were assessed.
Thus far, behavioral outcomes from marble burying and Porsolt forced swim test suggest a
protective effect from chronic low-energy protons compared to homecage and constraint
only controls. Future directions are to examine HZE particles (e.g. Fe, Si, and C) to compare
chronic low-energy low-dose particles and high-energy low-dose protons which will help
assess the risk of proton radiation in future NASA missions to and beyond lunar orbit.
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In the developing world, hollow fiber membrane filters may be used for point of use treatment
of drinking water due to the serious threat of pathogens. Humanitarian efforts often donate
filters to communities in need, but costs may limit the number of filters distributed and
affect strategies for distribution. This study evaluated introduction of filters to schools and
households in 16 urban and rural communities in the Dominican Republic to understand
how differences in distribution strategies affect health outcomes. Water quality at a subset
of sources was also measured to identify potential pathogens and dissolved and particulate
associated metals in drinking water. We used a 2x2 factorial design to evaluate the impact
of filters on diarrhea prevalence in school aged children. Communities were assigned to one
of four treatment groups (home, school, both home and school, or control) using a constrained
randomization with prioritized covariate balancing. Trained local staff collected self-reported
data on diarrhea prevalence for homes and schools and conducted water quality tests. At
the study’s conclusion, all communities received filters both at homes and schools. Water
quality test kits consisted of 0.1 μm filters and metal adsorbent foams. Three 16L replicates
of source water were filtered; aliquots of effluent were exposed to metal adsorbent foam for
1 minute. Filters were backflushed with sterile water at 20 psi to remove trapped bacteria and
particulates. DNA was extracted and used in 16S rRNA amplicon sequencing for analysis
of bacterial communities. Suspended particle load was estimated using a spectrometer;
particulates were identified using SEM-EDS and XRD. Foams were rinsed with nitric acid
and heavy metals measured using ICP-OES. Initial analyses show the prevalence of diarrhea
dropped from a baseline rate of 14% to 12% two weeks after installation of filters in schools
only; rates dropped from baseline to 7% and 8% after installation in homes or both homes
and schools, respectively. Community analyses showed all sources contained bacteria from
potentially pathogenic genera, including purchased drinking water. Bacterial communities
clustered in ordination analyses by water source type and location. Heavy metals bound to
particulates were identified in 5 sources, but none had dissolved metals above WHO guidelines.
Results suggest prioritization of a household filter introduction strategy to maximize health
outcomes, and that point-of-use filtration can allow residents in these communities to rely
on water delivered to homes.
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Positive-strand RNA [(+)RNA] viruses are significant human pathogens. A universal feature
of (+)RNA viruses is that they replicate their genomes in association with host intracellular
membranes. This association may be a target for broad spectrum antivirals against (+)RNA
viruses. The (+)RNA virus used in our studies is the Flock House virus (FHV). FHV is a simple
(+)RNA virus with a 4.5 kb bipartite genome that replicates in insect cells. FHV replicates its
RNA genome at the outer mitochondrial membrane of infected cells where it forms 50-70 nm
in diameter invaginations that are membrane-bound RNA replication complexes. Previous
work by others has shown an increase in the amount of phosphatidylcholine, a phospholipid,
in FHV infected cells (1). Additionally, decreasing the amount of phosphatidylcholine in
Drosophila cells through targeted down regulation of biosynthetic genes using RNAi
decreased FHV replication (1). We hypothesize that phosphatidylcholine is involved in
membrane-bound replication complex structure and formation, and we have determined
that phosphatidylcholine is enriched at the site of FHV replication using confocal fluorescence
microscopy. We have also detected higher overall levels of phosphatidylcholine in cells that
have been infected with FHV. To better understand these findings, we have begun developing
tools which will allow for more accurate analysis of the mitochondrial outer membrane lipid
content and we have been successful in retargeting FHV protein A to the endoplasmic
reticulum. This work may lead to the development of broad-spectrum antiviral drugs to
treat (+)RNA virus infections.
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Eastern Hemlock (Tsuga canadensis) populations are in decline in many parts of the upper
Midwest, and both herbivory by white-tailed deer and climate change have been suggested
as causes. More recently, the arrival of Hemlock Wooly Adelgids (HWA), an aphid-like insect
that has decimated hemlock populations in the eastern U.S., has become the most immediate
concern for this species in west Michigan. We censused hemlocks at four sites in Ottawa
and Allegan Counties to determine whether the trees in our region are reproducing sufficiently
to maintain populations, and whether they have become infested with HWA. Size distributions
of trees differed somewhat among the locations, but small individuals were rare at most of
them, indicating that recruitment has been low for the last several decades. HWA was first
detected in Michigan in 2015, and only one of our four sites (the Hope College Nature
Preserve) is currently infested. Approximately 35% of the hemlocks at the HCNP are infested
with HWA, but we found no relationship between tree size or reproductive status and the
likelihood of HWA infestation at this site. This indicates that HWA infest hemlock trees
of all ages and reproductive stages indiscriminately. Although it is too early to predict the
eventual rate of hemlock mortality due to HWA infestation in our region, the combination
of low recruitment and rapidly increasing HWA infestation does not bode well for the future
of this characteristic member of coastal West Michigan forests; future forests are likely to be
less diverse and less spatially heterogeneous if Eastern Hemlocks are lost from our region.
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The ∆-9 desaturase, encoded by OLE1, is the sole source of endogenous unsaturated fatty
acids (UFAs) in Saccharomyces cerevisiae, and is known to be regulated by dietary UFAs.
We have identified several genes that encode potential transcriptional regulators of OLE1;
aft1∆, ixr1∆, sfp1∆ and yor365c∆. We validated mutations in these genes and then tested the
abilities of the mutated strains to regulate OLE1 in the presence of UFAs. Preliminary data
with reporter gene growth tests and by qPCR are presented. We speculate on the role of
these genes in OLE1 expression.
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Schizophrenia is a devastating mental illness with genetic and environmental risk factors that
affects 1% of the world population. Schizophrenia typically presents during late adolescence
and early adulthood, and only becomes more prevalent with age. The overarching goal of this
project was to develop a novel method to determine psychiatric disorders using noninvasive
techniques on the human body. Most clinical studies examining potential biomarkers of
schizophrenia are obtained through sample collection of blood, serum, lymphocytes, or
biopsied tissue. However, the aforementioned sample collections are invasive and are not
always culturally acceptable. Three different techniques (TRIzol, Shindai, and the novel
method F3) were used to optimize protein precipitation methods while also using a novel
lysis buffer. All three methods yield various amounts of protein with F3 having the highest
concentration. Current methods utilize three different extraction techniques, including
incubation and homogenization using mortar and pestle or sonication. Homogenization
was repeated a total of three times and analysis of each phase was done by running a
protein gel and staining with Coomassie. The third phase of the F3 method was found
to have the highest concentration of lowest molecular weight protein. Future directions
of the project involve developing a novel technique for extracting proteins from human
samples that are readily available and noninvasive.
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Escherichia coli has historically been used as an indicator of fecal matter in water sources;
however, with the recent recognition of “naturalized” populations of Escherichia in freshwater
environments, it has come into question whether E. coli is capable of replication independent
of its primary host. This would call into question the utility of E. coli as an indicator of fecal
matter. In recent years, metagenomic methods have been used to determine in situ replication
rates of bacteria. We are designing a qPCR assay that will allow us to document the presence
or absence of in situ replication of E. coli effectively. This qPCR assay could also be used as
a more cost-efficient method to traditional metagenomic methods. We are utilizing reference
Escherichia genomes and our current database of 104 high quality, draft genome sequences
of Escherichia isolates from freshwater sources isolated as a part of the Hope College Day1
Watershed program. We aim to target genes within this group at conserved loci and to
measure the relative abundance of each gene by means of a qPCR assay. We have selected
target sequences that fit the following criteria: they are relatively conserved across E. coli
genomes in sequence and location, and they are not present in non-E. coli genomes. We have
created qPCR primers for these target sequences. We have constructed and are currently
utilizing a control experiment that will measure the relative abundances of the derived primers
in a model E. coli genome at the logarithmic stage of its replication process. A freshwater
sample from the locations to be tested for replication of E. coli will then be obtained and the
relative abundances of the target genes will be measured, allowing us to establish whether
or not these strains are actively replicating in freshwater.
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Antimicrobial resistance (AMR) is a serious public health problem worldwide and the use
of whole genome sequencing approaches is becoming more common to characterize potential
pathogens. Machine learning approaches have also been applied to predict antibiotic resistance
profiles of bacterial pathogens from genome sequencing data. As part of ongoing monitoring
of the Macatawa watershed (Holland, MI), we have isolated over 7000 strains of Escherichia
from freshwater sources using EPA Method 1603. In an effort to characterize the genetic
diversity of freshwater Escherichia populations, we have sequenced the genomes (Illumina
MiSeq) of over 400 strains. We have observed differences in the number of predicted AMR
genes between different subpopulations of watershed strains and with known pathogen
E. coli reference genomes. To further characterize the watershed isolates, we have used
a recently published machine learning approach (Nguyen et al., 2019; doi:10.1128/
JCM.01260-18) trained on a database of clinical E. coli genome sequences with coupled
experimental antibiotic resistance data to predict resistance category (susceptible, intermediate,
resistant) for 194 sequenced watershed strains. Approximately 15% of strains were predicted
to be resistant to 2 or more antibiotics per strain, 60% to be resistant to 1 antibiotic, and
25% to be resistant to no antibiotics. Ten unique antibiotics were among the predicted
resistances. We are experimentally determining actual antibiotic resistance profiles for the
sequenced watershed strains using a MicroScan WalkAway 96 Plus system that screens for
20 clinically relevant antibiotics. Preliminary data from 31 strains show that the machine
learning predictions have an overall accuracy of 90%. The antibiotics with highest prediction
accuracies (100%) were piperacillin-tazobactam, tobramycin and trimethoprim-sulfamethoxazole;
all strains were predicted to be susceptible. Ampicillin had the lowest accuracy of 26%;
the majority of incorrect predictions were predictions of resistance where experimental
data showed susceptibility. For predictions of resistance, an overall accuracy of 62% was
observed. Experimental testing of remaining sequenced watershed strains is ongoing. This
work will produce a data set of linked freshwater Escherichia genomes and experimentally
determined antibiotic resistance profiles that can be used to improve training sets for machine
learning approaches to predicting resistance profiles and provide insight into the genomic
context of resistance profiles.
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Adeno-associated viruses (AAV) are being utilized for multiple gene therapy trials to deliver
genes to target tissues. Current human gene therapy trials include targeting Cystic Fibrosis
and RPE-associated blindness. AAV is an attractive system for gene therapy because it is
replication-incompetent and can be manipulated to target specific tissues (e.g., muscle, neurons,
etc.). AAV is also commonly used in basic research to elucidate important processes and
pathways, for example neural circuits. Although multiple AAV serotypes are available for
mammalian systems, few exist for other organisms. In collaboration with Dr. Greg Fraley,
we are attempting to generate AAV vectors for transduction of avian species, specifically
Pekin ducks. The approach we are taking is to use an AAV system developed by Matsui,
Tanabe, and Watanbe that used avian adeno-associated virus (A3V). Matsui previously
demonstrated targeting of chicken neurons using this system. To generate the A3V vectors for
testing in ducks, HEK 293Tcells were transfected with plasmids for A3V viral vector production.
Three days post-transfection, A3V was harvested and purified by ultracentrifugation. Viral
preparations were purified using centrifugal filtration units. The titer of each prep was
determined using qPCR. Two viral vectors were produced, one expressing GFP and
another the red-fluorescent protein mCherry. These vectors will be injected into ducks
to determine infection and expression in neural tissue.

The propagation efficacy of animal signals is influenced by the habitats they live in. Deer
significantly impact habitat structures by consuming large amounts of the underbrush. An
implication of this is that the propagation of communication signals is altered depending
on the number of deer allowed to browse, and this could eventually change mating and
breeding habitats of numerous species. For example, we know from past work that the
acoustic structure and propagation of pure tones is affected by the number of deer present.
However, we are unaware of whether other sensory modalities are similarly impacted. Indeed,
little is known on how drastically deer browsing effects visual contrast between brown-headed
cowbirds and the background. Data were collected at four different locations: Vassar, Hyuck,
Teatown, and Cary within Poughkeepsie, New York. Within each of these locations, different
forest types were observed to determine if particular vegetation and structure was more
affected by deer behaviors. Chromatic contrast, which measures how much an object stands
out from the visual background, was used to determine if the effects of deer browsing were
significant. Chromatic contrast models took into account 4 parameters: reflectance of the
object, ambient light, reflectance of the background, and the receivers visual system. Irradiance
and reflectance were measured at heights of 1.5m and 20cm. We predicted that deer browsing
would impact the chromatic contrast brown-headed cowbird males. More specifically, we
predicted that areas that allow deer will have higher values of chromatic contrast due to
the increased consumption of vegetation and change of the visual background. We also
expected that the effects of deer browsing would be more significant at a height of 20cm,
compared to a height of 1.5m, because the deer consume more of the landscape at lower
heights. In the future, more species of birds should be studied to determine the effect of
deer browsing on a wider range of avian species that use visual signals to communicate.
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Mycobacteriophages are viruses that infect mycobacterial hosts. Over 1870 mycobacteriophages
are organized into 39 distinct clusters based on genetic similarity. Some cluster A and K
mycobacteriophages also infect Mycobacterium tuberculosis, a distinction of potential medical
significance. Hope College SEA-PHAGES students isolated cluster K mycobacteriophages
at a 10-fold higher frequency after lowering the isolation temperature from 37°C to 32°C
(30°-32°C). Identification of Cluster K mycobacteriophages was confirmed using PCR and
genome sequencing analyses. Thirty-three 32°C-isolated phages were unable to propagate
at 42°C while all 3 cluster K phages isolated at 37°C grew at 42°C. We hypothesize that
the higher Cluster K phage isolation frequency is due, at least in part, to a relative growth
advantage at lower temperatures. This growth advantage weakens in response to a temperature
increase and is fully compromised at 42°C. Results from experiments testing specific growth
parameters, including phage thermostability, adsorption rate, latent period, and burst size,
are consistent with this hypothesis and suggest 32°C cluster K mycobacteriophages experience
greater reductions in numbers of infectious phage produced at higher temperatures, although
cell lysis may also be a contributing factor. In an effort to determine when phage infection is
blocked at 42°C, a temperature down-shift experiment (42°C reduced to 32°C) was performed
on two cluster K phages, Hyperbowlee and Bella96, both isolated at 32°C and growth
inhibited at 42°C. Assays were performed testing two different 42°C hold time lengths.
Both assays produced a consistent shift in time to the first release of new Hyperbowlee
phage, to a point about 65 minutes following the temperature down-shift. These results
indicated that phage infection was blocked, post DNA transfer, at about 30 minutes into
the 32°C lytic cycle. The point of infection block in Bella96 appears later at about 60
minutes. Currently, phage growth competition assays are being performed.
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Multimodal signal use, where sensory information across several modalities is combined, is
nearly ubiquitous in animal communication. Recent work has suggested that the behavioral
responses of male mice (Mus musculus) change following various combinations of female
auditory (e.g., ultrasonic vocalizations, USVs) and olfactory (e.g., urine) stimuli. Interestingly,
male investigative and courtship behavior increases in response to the combination of
female USVs and urine. In addition, prior research suggests that neural activation in the
inferior colliculus (IC), an auditory midbrain region, may be influenced by various multimodal
stimuli. Furthermore, extracellular serotonin concentrations in the IC fluctuate in response
to behavioral state and social context. However, the degree to which multimodal stimuli and
whether the presence of serotonin affects patterns of neural activation is still poorly understood.
We examined the extent of neural activity in the IC of male mice in a 2 x 2 design where we
(1) manipulated whether USVs were presented alone or paired with urine, and (2) manipulated
whether mice were given a serotonin precursor (i.e., 5-HTP) or a saline control via an
intraperitoneal injection before exposure to the stimuli (Described in step 1). In addition
to neural activation, behavior was analyzed in response to the varying multimodal signals.
After exposure to experimental stimuli, animals were perfused transcardially and the brain
removed. This allowed for analysis of the expression of an immediate early gene product
(i.e., cfos) in the tissue slices of the IC, detected via immunohistochemistry as an indication
of neural activity. We expected that the combination of USVs and urine would produce
greater neural activation in the IC than USVs in isolation and that serotonin may play a
role in increasing the salience and degree of neural activation.

The content is solely the
responsibility of the authors and
does not necessarily represent
the official views of the
National Institutes of Health.
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According to the World Health Organization, addiction is a compulsive behavior that
affects ~275 million people worldwide. In 2017, the National Survey on Drug Use and
Health reported that 19.7 million Americans (ages 12 and older) battled a substance use
disorder. Previous studies show the importance of sex-differences in describing pathologies
of mental health disorders, such as addiction, between males and females. Moreover,
differences in immunity and inflammatory responses are observed between males and
females in humans and mice. One way to determine these differences in innate immune
involvement is to focus on microglia, resident immune cells found in the brain, and their
function during the onset of addiction. Studies have shown that the intrinsic features
of microglia, such as morphology and molecular traits, are affected in a sex-dependent
manner. First, a group of mice was trained to establish a preference for ethanol (EtOH) via
drinking in the dark (DID), a 4-day binge paradigm. Two days later, they were introduced
to ethanol conditioned place preference (eCPP), an 8-day behavioral paradigm that can
be used to study the rewarding and aversive effects of EtOH. On the last day of eCPP, 90
minutes post-test, mice were sacrificed and their brains extracted for molecular analyses of
inflammatory cytokines. This process was repeated with a second group of mice and data
from both groups were combined. Thus, if we can understand the contribution of resident
microglia to the onset of addiction in a sex-dependent manner, we may be able to develop
sex-specific treatments of addiction.

Taxol is a cytotoxic chemotherapy drug that was originally found in Taxus brevifolia, or
Californian yew tree. It is used to fight against breast, ovarian, lung and many other solid
carcinomas. Due to its use in treating various cancers, the demand for this drug has increased
throughout the years. Taxol is a complex compound and has not been synthesized artificially
and thus people have been seeking other ways to produce taxol. Recent studies have shown
that taxol is produced in hazelnuts (Corylus avellana) and could be successfully extracted
from the shell and the leaves of the shrub. Because hazelnuts are more widely available and
the shells and leaves are byproducts for hazelnut production, it is both an inexpensive and
eco-friendly way to produce taxol and derivatives. Our research focuses on testing whether
other species of Corylus contain taxol and whether there is a difference in production of
taxol across species. Our HPLC (high performance liquid chromatography) analyses indicated
that taxol may be present in the leaves of four species of Corylus and the taxol concentrations
are similar to that of Taxus brevifolia. However, further analysis is needed to verify the
presence and quantity of taxol in Corylus.
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Hazelnuts (Corylus) are one of the top four nut crops in the world with billions of dollars
in trade. While the European species is the most commonly cultivated species for mass
production, there are over 15 species in Eurasia and North America. Species of hazelnuts
differ in growth, cold-hardiness, disease-resistance, and nut quality, and knowledge of the
species offers the scientific foundation for breeding new varieties in the future. In North
America there are two species of Corylus: C. america and C. cornuta, which is known
as beaked hazelnut. Populations of the beaked hazelnut are distributed throughout the
temperate regions of North America. Some consider them as a single species, while others
treat them as two different species or subspecies. This research project focused on testing
the taxonomic treatments using DNA sequence data from both nuclear and chloroplast
genomes. Our results were mixed: chloroplast DNA data suggests a single species, while
nuclear DNA showed they could be of different species. Additional data at the genome-wide
scale should be more informative on the taxonomic controversy on the beaked hazelnut in
North America.
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Samples were taken from twelve sites in the Lake Macatawa watershed at weekly intervals
for the past three years and analyzed for a variety of characteristics, such as temperature,
nutrient concentrations and bacterial community composition. We have applied machine
learning algorithms to predict some of these characteristics based on the bacterial community
data. Programs were built using 11 different classification algorithms in Python using
TensorFlow and Scikit-learn. All classifiers have demonstrated reasonably good accuracy
predicting geographical and seasonal features of the data. The same classifiers have been
applied to fecal contamination data from Roguet et al.1 and are compared here.
[1] Roguet et al. Microbiome. 2018. Fecal source identification using random forest.
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Eight years ago Aprahamian and coworkers first reported their initial accidental discovery
(Yang, Y.; Hughes, P.; Aprahamian, I. J. Am. Chem. Soc. 2012, 134, 15221-15224) of a series of
BF2-coordinated azo dyes which photoisomerize at much longer (lower energy) wavelengths
than conventional azo dyes. Aprahamian’s group published a second paper using electron
withdrawing groups on only the phenyl moiety to tune the spectroscopic and photophysical
properties of these dyes (Yang, Y.; Hughes, P.; Aprahamian, I. J. Am. Chem. Soc. 2014, 136,
13190-13193) before returning to their intended hydrazone chemistry research.
These BF2-azo dyes’ longer wavelength absorbance would make them ideal for many
applications where conventional azo dyes are limited by their shorter wavelength higher
energy absorbance spectra (leading to biomedical incompatibility, competitive absorbance,
and photodegradation). At Hope College, in the Gillmore organic photochemistry research
group, we began preparing analogs of Aprahamian’s dyes with polymerizable “handles” in
an attempt to collaborate with the Smith mechanical and materials engineering group on
incorporating the dyes into photomechanical polymer systems. Unfortunately, both Hope
College groups soon discovered that there was yet too much unknown about Aprahamian’s
dyes and more work to be done with polymer testbeds before this could be a fruitful
collaboration. The Gillmore group has instead launched a newly funded project to capitalize
on our ability to functionalize the quinoline ring of the dyes. This has the potential to
allow significantly expanded spectroscopic tuning of these dyes. We have proposed several
hundred possible targets, far more than we could ever synthesize in the next 3-5 years. In
this poster we present our fledgling efforts both in synthesizing first targets and in developing
computational methods to select future targets.
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Computational chemistry requires expensive computers and significant computer expertise.
We are remedying these issues by using cloud computing to lower costs and by developing
our Server In The Cloud (SITC) script to reduce the need for local expertise. SITC implements
computational chemistry engines with the user-friendly WebMO interface on Google and
Amazon cloud computers. In this way, we are making computational chemistry cheaper
and more accessible to a wider range of chemistry students and researchers.
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As the active ingredient in some osteoporosis treatments, strontium has a demonstrated ability
to balance the rates of bone growth and resorption. Unfortunately, orally administered
strontium drugs have systemic side effects that limit their use. Strontium-doped hydroxyapatite
(Sr-nHAps) offers an alternative, non-toxic method of delivering low concns. of Sr2+.
Using a hydrothermal method, we synthesized Sr-nHAps with a range of Ca:Sr ratios and
characterized these materials by SEM, EDS, and P-XRD. To investigate the rate at which
Sr2+ leaches out of the particles, the Sr-nHAps were shaken in PBS as a biol. mimic. The
amt. of Sr2+ that leached into the buffer was detd. at various time points using ICP-OES.
Further, we have used EDS and P-XRD and to examine the compositional and structural
changes resp. in the hydroxyapatite lattice that occur due to Sr2+ leaching.
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In recent years there have been many interests in developing paper-based electrodes1. The
purpose of this project is to develop a working paper-based electrode that can detect glucose
via an enzyme and redox mediator (Tris(5-amino-1,10-phenanthroline) Iron(II)). In the
process of developing a paper-based electrode, cyclic voltammetry (CV) and electrochemical
impedance spectroscopy (EIS) were used as primary methods. The redox mediator was
electropolymerized onto glassy carbon (GC) and carbon-paste electrodes (CPE) and their
subsequent charge-transfer properties were characterized using CV and EIS. Cyclic
voltammetry characterization studies of the electropolymerized films revealed excellent
charge transfer properties with ΔEp ~0 mV. Electrochemical impedance spectroscopy
showed that the charge transfer properties of the carbon paste vary with carbon:binder
mass ratio (1:1, 1:2, 1:3). Carbon paste formulation was successfully placed onto a wax-coated
Whatman filter paper. Initial attempts to prepare films on carbon-paste based-paper electrodes
have been successful.
[1] ACS Appl. Mater. Interfaces 2016, 8, 32, 20501-20515
Publication Date: July 27, 2016
https://doi.org/10.1021/acsami.6b04854

Photo courtesy Yechan Hwang.
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The kinetics involved in the reaction pathways of transition metal-catalyzed carbon-carbon
bond activation reactions can provide key insights into the mechanism. Previous work has
shown that pyridyl ketones undergo rhodium-catalyzed decarbonylation reactions. The
determination of the mechanistic pathway of this reaction could allow for the knowledge
necessary for exploring alternative reactivity. Utilizing in situ Fourier Transform Infrared
Spectroscopy (FTIR) and Nuclear Magnetic Resonance Spectroscopy (NMR), kinetic
analysis of the decarbonylation reaction is being performed with various substituted
pyridyl ketones. Initial rate constants will be used to compare the electronic effects of
substituents, providing insight of the intermediates involved.
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We developed a novel animal model for bipolar disorder (BD) through early exposure to
homocysteic acid (HCA). The face and predictive validity were confirmed via behavioral
analysis. Neurochemical analysis was performed to determine if cellular changes associated
with BD were present in the HCA-treated rats. Microarray analyses were performed on
the prefrontal cortices of young and adult rats. The 3-week-old rats had 132 differentially
expressed genes; most notable was a reduction in oligodendrocyte and exosome markers. The
32-week-old rats included 316 differentially expressed genes; improper node development
was indicated by changes in sodium and potassium channels. A proteomic analysis of the
cortical and hippocampal regions of 25-week-old rats was conducted using Western blots.
Significant differences were found in expression of several proteins including MBP, GAD67,
and BDNF. These targets will be confirmed by qPCR. Our results suggest that HCA-treated
rats have gene expression and proteomic changes consistent to those identified in BD.
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Poly(ethylenedioxythiophene) (PEDOT) is formed from the electropolymerization of
ethylene dioxythiophene (EDOT) to give polymer films with good mechanical stability,
and excellent electronic and optical properties for a variety of applications, including the
development of electrochemical sensors. This study was designed to examine the differences
in morphological properties as the functionalized EDOT monomer was varied when
producing the electrochemically formed films. Four EDOT monomers were prepared for
this study and then were electrochemically polymerized using cyclic voltammetry (CV) on
indium tin oxide (ITO) glass. The surface morphology of the resulting films was analyzed
using scanning electron microscopy (SEM). The wettabilities of the films were also investigated
using contact angle goniometry. The surface morphology and wettability data from each
of the films were then compared to unsubstituted PEDOT films. Significant differences
in surface morphology and wettability were observed among the monomers and when
compared to PEDOT.
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Carbon-carbon bonds are known for their relative stability. Past research has shown that
certain metal catalysts are capable of breaking carbon-carbon bonds when a chelating
directing group is present in the molecule. Methods involved in carbon-carbon bond
activation could be greatly expanded through the use of removable directing groups.

Claire Muckian
Greg Hedrick
Jonathan Vanden Akker
Constance B. Anderson

This work employs amides as removable directing groups. These rhodium-catalyzed
reactions involve successful C–C bond activation of the amides followed by coupling with
a variety of substrates including Michael acceptors, alkenes, and boronic acids. Ongoing
studies are required to optimize the reaction, to explore the substrate scope, and to
determine the mechanism.
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Phytolacca americana, pokeweed, is a pioneer species native to the United States. Pioneer
species like P. americana remain dormant in the seed bank until an event that triggers high
light conditions, such as a tree fall that causes a gap in the canopy. To enable longevity in
the seed bank, pioneer species have developed numerous chemical defenses to persist, despite
constant threats from the environment. Pioneer species are, therefore, a rich resource of
biologically active compounds. This research seeks to identify and characterize the compounds
in P. americana that protect the seeds of this pioneer species from fungal attack while dormant
in the soil. To isolate possible anti-fungal components of P. americana, extracts of the crushed
seeds were prepared, and the components separated using preparative TLC. A subset of
components were identified using 1H-NMR. Anti-fungal properties were characterized by
poisoned-medium bioassays with pathogenic fungi on the separated fractions. Current
efforts seek to better separate the components of the extract. The work will then be
extended to identify the active antifungal components in Phytolacca rivinoides, a related
pioneer species found in Costa Rica.
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Maintenance of HPC clusters can be challenging due to overlapping dependencies inherent
in an array of scientific computing software. To overcome this, we are implementing container
virtualization into our clusters using Singularity, an open-source container platform created
for HPC. We have created a test cluster and run containerized jobs through our job scheduler;
we have also configured WebMO to run calculations in containers. In close collaboration
with our IT staff, we have created thorough documentation about the creation and operation
of a virtualized cluster that promises to be more scalable and sustainable than previous
designs. This documentation will help future administrators of the cluster and also enable
users to create their own containers for a wide array of HPC applications.
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Improving student success in chemistry requires faculty change, but change is hard. The
Interactive Online Network of Inorganic Chemists (IONiC) is a community of practice
(CoP) that offers teaching resources for inorganic chemistry faculty. We are studying the
ways in which CoPs can promote faculty change. IONiC is supporting twenty inorganic
chemistry faculty in implementing effective teaching methods into their foundation-level
inorganic chemistry courses. In order to better understand how faculty make decisions
about teaching, these faculty were interviewed about their teaching beliefs, approaches,
and dissatisfactions. The interview data were coded via thematic content analysis and
have shown that inorganic chemistry faculty are aware of the benefits of student-centered
learning, but time constraints and student evaluations discourage teaching reform.
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An ethylenedioxythiophene (EDOT)-substituted iron porphyrin monomer and
an aminomethyl-substituted EDOT monomer (AMEDOT) were synthesized and
electropolymerized to form a redox-active mediation film on a glassy carbon electrode.
The EDOT-substituted iron porphyrin was prepared via a four-step sequence from
hydroxymethyl EDOT (HMEDOT). The HMEDOT was activated with 4-toluenesulfonyl
chloride and then reacted in a Williamson ether synthesis with 4-hydroxybenzaldehyde. The
EDOT-functionalized benzaldehyde was condensed with pyrrole to form the substituted
porphyrin and then metallated with iron. The AMEDOT was synthesized via the formation
of the azide from the tosylated HMEDOT followed by reduction. The two monomers
were copolymerized electrochemically onto a glassy carbon electrode, functionalized with
glucose oxidase, and tested for an electrochemical response to glucose. The redox-active
mediation film serves to improve the interface between the electrode and the glucose oxidase
enzyme to optimize the detection of glucose for biomedical applications.
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The activation of carbon-carbon bonds via transition metal catalysis is a novel field in
organometallic chemical research. Investigating this chemical process could provide new
pathways for synthesizing molecules. Ketones substituted with 2-pyridyl groups are known
to undergo carbon-carbon bond activation via decarbonylation when reacted with rhodium
catalysts. In contrast, it has been observed that ortho-fluoro and diortho-fluoro substituted
ketones do not decarbonylate under the same conditions. When these fluorinated substrates
are reacted with both rhodium catalysts and phenyl boronic acids, decarbonylation and
aryl substitution has been observed. This unique reactivity is currently being investigated.
Proposed mechanisms for the decarbonylation and substitution processes have been formulated,
and the optimization of the reaction conditions is being explored.
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Our group has previously developed a method for the nickel-mediated decarbonylation
reaction of phthalimides with boronic acids to form ortho-substituted benzamides. A large
variety of combinations of pthamimides and boronic acids have been successfully combined
to create the desired products. Recent research includes substitution of the backbone on the
phthalimide to investigate potential regioselectivity. Competition reactions were performed
with various boronic acids and phthalimides to gain additional insight on the internal
workings of the mechanism. The mechanism is theorized to proceed through a reaction
sequence including oxidative addition, migration, transmetallation, and reductive elimination.
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TreeSap was built to allow nature enthusiasts to identify and understand the value of trees
throughout the Holland, Michigan area. Using data collected by Hope College and the
City of Holland, users can identify trees via their current location, manual coordinate
entry, map, and QR code. Additionally, users can add their own trees to the database and
have their trees reviewed and approved by trusted curators.
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The contribution of trees to the health of the environment is often overlooked as a result of
the data not being readily available. By partnering with the Hope College Biology Department,
the Hope Software Institute sought to make this information, such as sequestered carbon, air
quality improvement, and stored water, easily accessible through an app. The information
was also made available in units of USD to make the financial benefits of trees clear. A
version of TreeSap already existed, but it was not easy to use and lacked some features.
The TreeSap Android team remade the interface and added features like the ability for
a user to add trees, an administrator feature that allows qualified users to curate the trees
added by general users, and the ability to see pictures of the tree when looking at its data.
Some challenges for this project included learning new programming skills, figuring out
why the same code behaved differently on different devices, and learning to interact with a
real-world customer. In the next iteration of the app, the Hope Software Institute hopes to
add features like the ability to add notes and pictures to existing trees, the ability for curators
to send messages to users who have submitted trees, the ability for curators to edit tree
submissions before accepting them, and consolidate all the tree data to a central database.
TreeSap is an example of how technology and nature can be integrated, as nature-lovers
and anyone seeking to utilize the benefits of trees can find the app useful. TreeSap also
shows that responsible development and use of technology can contribute to conservation
efforts and benefit the environment.

65

NATURAL & APPLIED SCIENCES COMPUTER SCIENCE
The HelpMe Web
Application: Enhancing
Communication within
Instructional Lab Settings
Gabrielle Kosiba
Claire Lundy
Carmen Rodriguez Lobo
Mentor:
Dr. Ryan McFall,
Computer Science
This research was supported
by the Clare Boothe Luce
Program of the Henry Luce
Foundation.

2019 Celebration of Undergradurate
Research and Creative Activity.
Photo courtesy Hope College Public
Affairs and Marketing. Photo credit:
Steven M. Herppich.
66

Stressful college labs are all too familiar to today’s students due to the imbalance of
instructional staff (professors and TAs) and the students’ need for assistance. Students are
often left waiting for help, hindering their ability to utilize lab time effectively. It can also
leave instructors stressed and exasperated, especially when the same question is asked
repeatedly. We created the HelpMe web application to better facilitate communication
within active learning environments between students and instructors, striving to enhance
rather than replace human interaction. As students enter their questions into the system,
the instructional staff are alerted. Instructors can then provide detailed information to the
student and allow other students to access and benefit from the answer via HelpMe. This
allows students to work at their own pace and avoids the pitfall of many students having
the same question and needing assistance. Our overarching vision is to better provide
students with the support they need by providing access to the necessary information
and allowing instructional staff to use their time as effectively as possible. We developed
HelpMe over a 9 week period using the Angular web-development framework. We
describe the results of two beta tests performed as part of our research.
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Buildings are exposed to environmental forces such as high winds and earthquakes which can
result in structural failure. To combat this, feedback control systems can be implemented.
Such systems use sensors to measure the movement of the building, calculate the required
counteracting force to minimize this movement, and use an actuator to apply this force.
While such systems are attractive, they are not widely employed due to challenges with
information exchange and reliable power supplies. This research focuses on utilizing a
bio-inspired control algorithm to alleviate these challenges and in particular, emphasis is
placed on minimizing communication to improve the overall control effectiveness. This
algorithm calculates the control force as a weighted sum of the input. In this study, various
pruning techniques, such as Threshold Pruning and Optimal Brain Surgeon (OBS), were
explored. Both methods aim to eliminate extraneous input information when calculating
the actuator force by removing the weighted connections between the inputs and the outputs.
Threshold Pruning excludes all weights within a specified range. OBS calculates the importance
of each weight using a Hessian matrix and removes the least important weight. A power
saving parameter was also considered for quantifying the usefulness of the pruning methods.
These methods were applied to bio-inspired control of a four story shear structure with two
actuators. Through Threshold Pruning, 67 of 136 weights were removed and the control
effectiveness improved by 49%; additionally a power reduction by 25%, or 18.7 mW. On
the other hand, the OBS removed 120 of 136 weights and the control effectiveness improved
by 83%; this also resulted in a power reduction by 81%, or 60.5 mW. Therefore, OBS was
demonstrated to be a more effective pruning method by significantly reducing the power
consumption across the bio-inspired architecture while maintaining control effectiveness
within the structure.
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Noise pollution has been shown to negatively impact people’s health and reduce overall
productivity in work settings. To help alleviate these effects, urban planners must be able to
better quantify noise levels and understand patterns through data acquisition and analysis.
Wireless sensor networks offer a more efficient and sustainable solution than traditional
handheld sound level meters and provide greater data granularity. One limitation of wireless
sensor networks, however, is longevity, as they often rely on finite power supplies. In order
to improve the network’s performance, deliberate modifications to each wireless sensing unit
can be implemented. In this study, a wireless acoustic sensing unit was considered that is
comprised of a microcontroller, a wireless transceiver, and a peripheral board that houses
a voltage regulator as well as analog circuitry that are related to the signal acquisition. Sleep
modes were employed for the microcontroller and wireless transceiver when not in use but
complications involving the peripheral board led to much more current draw than necessary.
To solve this, the voltage regulator was replaced with one that had a significantly lower
current draw. Through these modifications, the power consumption of the unit was reduced
in its three operating modes: data collection, data transmission, and sleep, from 41 mA to
33 mA, 72 mA to 52 mA, and 10 mA and 4.5 mA, respectively.

Earthquakes and environmental loads produce risk of failure for civil infrastructure. Through
inspiration from the biological nervous system, an active feedback control system can be
implemented into infrastructure to mitigate risk. The control system comes from the derivation
of a simplified control law through application of Particle Swarm Optimization (PSO),
an iterative learning technique, that uses position and velocity of particles (i.e. potential
weighting matrices) to converge to an optimal weighting matrix based on cost functions.
Combined average cost functions, a ratio of the structure’s controlled and uncontrolled
responses on each floor, were optimized in simulation on a 4 story small-scale shear structure
with two actuator carts. To increase the effectiveness of PSO, modifications to the algorithm
were considered for the particles to converge more strategically. The inertia weighting method
based off position resulted in an improvement by reducing the average cost function and
increasing control effectiveness by 7.3%. Additionally, combination of the weighting method
with neighborhood generation increased control effectiveness by 5.6%. Such improvements
demonstrate that PSO is an effective method for developing weighting matrices that can improve
performance in bio-inspired control architecture and increase the safety of infrastructure.
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Halide perovskites offer exciting potential as photovoltaic materials and simply as semiconductors. Specifically, their structural tunability has become of greater interest as researchers
begin to search for novel ways to tune the materials to achieve improved solar cell stability
or to target new applications. One potential technology which halide perovskites could enable
is dynamically switchable photovoltaic windows, windows which a user can transition between
photovoltaically active (dark) and non-photovoltaic (transparent). We build toward this
goal in this work by investigating the intercalation and deintercalation of methylamine
gas into 2-dimensional Ruddlesden-Popper phase halide perovskites. As has been shown
with methylammonium lead iodide films, the intercalation of methylamine into the halide
perovskite lattice results in a color change to a clear crystal phase. We find that in some
2-D perovskite systems, deintercalation of the methylamine gas is incomplete, resulting in
the formation of some CH3NH3PbI3; however, other 2-D perovskite phases show reversible
intercalation/deintercalation with methylamine, indicating stronger binding between the
long-chain ligand and the lead halide octahedra of the 2-D perovskite sheet. When integrated
into a hybrid 2-D/3-D structure of the type A’2(CH3NH3)nPbnI3n+1, where A’ is a strongly
binding R-NH3+ moiety such as phenethylammonium (PEA), these materials show promising
reversibility for methylamine intercalation/deintercalation with little change in absorption
or morphology. This work reveals the relative affinity of various R-NH3+ molecules for the
halide perovskite lattice, showing that many of these are not replaced by methylamine,
and indicates that templating the 3-D CH3NH3PbI3 structure with long-chain ammonium
cations could lead to better reversibility in dynamic photovoltaic windows.

Active Mass Damping (AMD) is an emerging technique which can be used to mitigate the
effects of earthquakes and wind on civil infrastructure. As opposed to passive damping,
where a tuned mass is added to reduce movement, AMD systems use sensors to measure
vibrations throughout a building, computation nodes to calculate a counterbalancing force,
and actuators to apply the force by moving large masses similar to ones used in passive
damping. One current limitation, specifically when using wireless telemetry to communicate
between components, is that significant amounts of information are transmitted, which
creates a bandwidth bottleneck. This project has developed a novel signal pre-processing
technique which greatly reduces both the amount of information transmitted, and the
computational difficulty of calculating the control force from this information, giving the
system greater extensibility and faster response time. This processing is inspired by the
method that the mammalian cochlea uses to decompose sound frequency components in
real time and process them via a network of neurons. To validate this control method, a single
story model structure has been constructed which employs AMD in one dimension via a
motorized cart to reduce the vibrations experienced by the building. This setup was used
to study the effectiveness of the Bio Inspired AMD by comparing the maximum and average
displacement and acceleration to an uncontrolled structure and passively damped structures.
Both the passive and active damping reduced average displacement and acceleration equally
by 36-40% for each metric. Neither reduced maximum acceleration more than 7%.
However, where passive damping reduced maximum displacement by only 16%, AMD
improved results by decreasing it 24%.
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Introduction: Developing an electrical interface that non-invasively interacts with the
peripheral nervous system may be useful in treating phantom limb pain and other
neurological problems. However, variations in electrode shape, placement, and stimulation
pattern can greatly affect the resulting activation. Therefore, a computer model of surface
electrical stimulation was used to test stimulation parameters and an automated process
was developed to identify parameters that produced selective activation of the median
nerve. For the experimental application, tactile sensation is being targeted through
median nerve stimulation as a treatment for phantom limb pain. Selective activation
of single fascicles (areas within the nerve) or groups of fascicles would allow for sensations
in distinct parts of the hand.
Materials and Methods: A three-dimensional finite element model of the arm was used
to predict voltages in the median nerve due to different stimulation parameters and electrode
arrangements. These voltages were used to predict the firing of axons within the median
nerve. A genetic algorithm scaled these voltage fields to randomized values between -70
and 70 volts. The percent of axons activated in each fascicle was considered promising if a
single fascicle or pair of fascicles had 40% or more axons activated compared to at least 7
of the other fascicles. An analysis using a fractional factorial design was then performed to
identify which electrodes had the greatest impact on these promising relationships.
Results and Conclusions: Selective activation was achieved in several different parts of
the nerve using complex voltage fields created from multiple surface electrodes. A factorial
analysis may be a useful tool to predict which electrodes will have the most effect on fascicular
activation. Knowing which electrodes contribute to the activation of different parts of the
nerve will allow for more targeted adjustments of stimulation parameters in actual subjects.
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Portable air quality monitors have shown to be an effective tool for inquiry-based learning
in the middle and high school grades. Students are guided through creating their own
research questions and testing protocols to collect relevant data. As the monitoring project
gains traction in local schools, the question of how the large amounts of monitoring data
can be used to further support the students’ learning needs to be addressed. Research
done in citizen science and big data collection indicate there are great benefits of involving
students in the scientific process. Since the data is local and ‘real,’ the students can develop
a sense of responsibility and involvement in their community. One goal of this research is
to facilitate the retrieval of air quality data from the database so that teachers may more
easily incorporate it into their classrooms. Another goal of this research is to formulate
lessons that tie to Michigan science standards. Python based data management will be used
to query the database for sufficient, complete data. Additionally, this data can be combined
with regional weather data to enhance student learning and environmental literacy.
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The sitting pivot transfer is the conventional transfer method for individuals with low-cervical
to low-thoracic spinal injuries. This entails positioning the wheelchair as close as possible to
the target surface (bed, couch, tub bench, etc). Moving towards the edge of the wheelchair
seat, one hand is placed on the wheelchair and the other on the target surface. Leaning
forward and sideways, individuals use their upper extremities to lift, rotate, and lower
themselves onto the target surface. Repeated performance of these weight-bearing tasks,
even with the assistance of a family member or caregiver, places high mechanical loads on
the shoulders, which may result in shoulder pain and degeneration. Several research groups
have demonstrated that neural stimulation can be implemented to facilitate efficient independent
transfers. However, the feasibility of stimulation-assisted transfers across surfaces of different
heights remains unknown. Pilot experiments were conducted to address this gap. Two recipients
of neural prostheses performed conventional transfers across level and non-level surfaces,
with and without stimulation. Starting at a height level to the wheelchair, participants
transferred from the wheelchair to a height adjustable mat table. The height of the mat
was increased until participants could no longer perform the transfers without stimulation
(failure height) or the maximum height of the mat was reached. Transfer performance was
assessed qualitatively via subjective ratings for perceived effort, stresses at the shoulders,
safety, and comfort. Transfer performance was assessed qualitatively with respect to time
required to complete the transfer, relative transfer height (for non-level transfers), and number
of attempts. Participants provided an overall preference for transfer method (stimulation or
no stimulation) for level and non-level transfers. In general, completion time was reduced
when using the stimulation. Also, participants reported that non-level transfers required
less effort when performing them with stimulation.

Shifting the world from fossil fuels to renewable energy sources is becoming increasingly vital,
and requires efficient and low cost renewable electricity generation. One emerging class of
solar cell which could drive this change is halide perovskite solar cells, a solution-processable
semiconductor material. State-of-the-art perovskite solar cells have surpassed 25% efficiency,
but further efficiency, and perhaps more importantly stability, gains appear to be tied to
defects at the material’s surface. Halide perovskite quantum dots (QDs) are an elegant vehicle
for studying surface properties due to their high surface to volume ratio. In this study, three
different halide perovskite quantum dots (~7 - 9 nm in diameter) were synthesized: CsPbI3,
CsPbBr3, and FAPbI3 along with alloys of the form Cs1-xFAxPbI3 and CsPbI3(1-x)Br3x. In a
typical synthesis, the QDs are capped by amine and carboxylate ligands which are quite labile
and form a dynamic QD surface. These as-synthesized quantum dots were treated with
the iodide salt of the bifunctional ligand molecule 5-aminovaleric acid (5-AVA) to better
passivate the QD surface. CsPbI3(1-x)Br3x resulted in a quantum yield increase by 300%
following 5-AVA treatment while other QD alloys had little to no change. These experiments
provide insight into the complex surface chemistry of varying halide perovskite materials.
Ultimately, improved surface passivation of QDs could lead to a better understanding of the
surface properties of halide perovskites in general and thus improve optoelectronic devices.
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Phantom limb pain is a common symptom after amputation of a limb and is characterized
by pain or discomfort in the missing extremity. This pain may originate from incoherent
signals coming from the amputated nerves, likely causing changes in the somatosensory
cortex. We hypothesize that by evoking a non-painful sensation in the amputated limb,
phantom limb pain may be reduced or eliminated. The long-term goal of this project is to
develop an at-home therapy that consists of an electrically activated tapping sensation in
the missing limb to promote neural changes in the brain.
In the most recent phase of the study, we investigated the differences in brain activity between
electrical stimulation of the median nerve to evoke a tapping sensation and physical tapping
on the hand. A 96-electrode electroencephalogram (EEG) cap was placed on the subject’s
head to measure cortical activity in the somatosensory cortex during artificial and actual
touch. Cortical activity was recorded in response to the following stimuli: 1) Tapping on
the fingers with a robotic tapping assembly; 2) Artificially stimulated tapping-like sensation
in the subject’s hand from electrical stimulation of the median nerve at the elbow; 3) Tapping
at the location matching where the stimulated sensation was perceived. The EEG data was
analyzed by calculating correlation coefficients between the different conditions.
In nine out of seventeen subjects, tapping on the matching location was among the top three
strongest correlations with surface electrical stimulation. This relationship suggests that there
are similarities between cortical activity in response to electrically activated sensation and
physical touch that can be detected using EEG. Further work is needed to increase the
accuracy in identifying when the tapping location is the same as the reported location of
electrically activated sensation.
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In recent years, perovskite solar cells have emerged as a promising new alternative to
the silicon-based panels which currently dominate the market. A major hurdle for
commercialization of this technology is making it durable enough for field use. The goal of
this project was to understand one degradation mechanism by characterizing the black to
clear phase transition undergone by thin films of cesium lead halide perovskite when exposed
to various solvent vapors. The thin films of a cesium lead halide perovskite were exposed to
a constant partial pressure of different solvent vapors, and the kinetics of the transition from
the perovskite phase to the non-perovskite δ-phase were tracked by absorption spectroscopy.
We find that other common solvents, in addition to the previously known water and alcohols
(MeOH and EtOH), will catalyze this phase transition. Interestingly, we find sigmoidal
kinetics for this process, indicating a cooperative mechanism whereby the transition of
one domain further catalyzes the subsequent transition of other domains. Furthermore,
we find that the rate of the phase change appears to be affected but not wholly governed
by molecular dipole strength. This foundational work yields deepened understanding of
the mechanisms of the clear to black phase transition in halide perovskites. In future,
perovskite solar cells could be designed to resist undergoing this phase transition, so that
they remain black and photovoltaically active, or they could potentially be designed to
exploit this transition in a product such as a dynamically switching photovoltaic window.

Zach Wylie in the lab. Photo courtesy
Jeffrey Christians.
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Exloring the interdunal wetlands/slacks
at Warren Dunes State Park. Photo
courtesy Suzanne DeVries-Zimmerman.
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Interdunal wetlands/slacks develop in the Great Lakes coastal dunes when the wind
scours the sand to the water table within a dune. Our previous review of historic aerial
photograph/satellite imagery of Saugatuck Harbor Natural Area on Lake Michigan’s
eastern shore shows slacks expand in times of higher water levels and contract, sometimes
disappearing, with lower water levels, suggesting a link between the slacks’ water tables and
those of Lake Michigan-Huron (MH). We extended these studies to Warren Dunes and
Ludington State Parks, Leelanau Peninsula, Crystal Lake and Point Betsie using images
from 1952–2018. Using QGIS, we drew polygons around three types of slack features, wet
sand, standing water and slack vegetation on georeferenced photos, calculating perimeters
and areas for each feature on each photo. Wetland perimeters and areas were summed
annually for each feature. These values were then totaled on an annual basis (wetland extent)
and compared to the Lake Michigan water level curve. Overall the wetland extent in Warren
Dunes, Leelanau and Crystal Lake reflects the lake level curve, increasing as water levels
rise and decreasing as they fall. Wetland extents at Point Betsie and Ludington follow the
lake level curve with the exception of 1965 and 1993 at Point Betsie, and 1993–2012 at
Ludington. Possible explanations for these variances include photo quality and/or a rain
event(s). Overall this method provides a reliable way to evaluate historic ecohydrological
changes in response to fluctuating lake levels. 3-band (red, green, near-infrared) drone imagery
has also been used as lake levels rise (2017, 2018, and 2019) to examine the ecohydrological
changes occurring in the large slack (>1 ha in size) at SHNA where ridges and pools
create a diverse vegetation mosaic. Vegetation quadrat sampling (32 quadrats) was used
to ground-truth the image interpretations.
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Contamination of drinking water sources with dissolved heavy metals is a growing concern
in the United States, globally, and particularly in the developing world where untreated
sources are common. As part of a global reconnaissance survey, our research group has
investigated 114 untreated drinking water sources in 23 countries for the presence of
dissolved metal contamination. Analytes included As, Ba, Cd, Cr, Cu, Mn, Ni, Pb, Sb, Se,
and Zn. Metal-chelating polyurethane foam blocks were used to sequester metals from
source water samples, following a standardized field protocol employed at all sampling sites.
Foams were processed at Hope College and rinsates were analyzed by ICP-OES techniques
consistent with EPA method 200.7. Raw data were processed through a statistical comparison
routine and reverse protocol calculator to estimate metal concentrations in field drinking
water sources. Results were compiled for each analyte into a 3-category dashboard for
every site. These categories were: non-detect/not significant (ND/NS), present (P), and
present with recommendation for re-testing (Prt). ND indicated that analyte concentrations
were below the method detection limit (MDL). NS indicated the analyte concentrations
were statistically indistinguishable from the composition of control chelating foam rinsates.
P indicated that concentrations were above the MDL but below the limit of quantification
(LOQ). Prt indicated that the metal concentrations were quantifiable and above the World
Health Organization guideline for the contaminant. Of the 114 water sources sampled and
analyzed via the foams, all sites contained at least one metal contaminant. 48% of the sites
contained at least two metals and 52% contained more than two metals. Approximately
48% of the sites contained metals above the World Health Organization guidelines. The
most common of these was As, while the other common non-compliant element was Cu.
Overall the most abundant metal found in the drinking water sources was Mn. Further
data analysis is underway to investigate potential metadatic geographical relationships and
to identify sources requiring direct water sample analysis.
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Early morning surface water sampling
in the interdunal wetland/slack at
Saugatuck Harbor Natural Area. Photo
courtesy Suzanne DeVries-Zimmerman.
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We are conducting ecohydrological studies in mature and incipient interdunal wetlands/slacks
in a coastal dune complex on Lake Michigan’s eastern coast. The slacks are located in the
Saugatuck Harbor Natural Area, ~200m inland of Lake Michigan within a large parabolic
dune (main slack) and smaller blowouts on its arms (incipient slacks). Rising Lake Michigan
water levels have increased groundwater levels, monitored at twelve locations, >1m, rewetting
the main slack from its previous dry state, expanding its extent, and deepening pools.
Adjacent blowouts now have incipient slacks with pools up to .5m deep. The main slack is
dominated by Cladium mariscoides and Spiraea tomentosa with deeper pools having Carex lacustris,
C. aquatilis, and Juncus species. The incipient slacks have a microbial mat and are sparsely
vegetated with Juncus balticus and J. brachycephalus. Pool water chemistry and vegetation
indicate the slacks are minerotrophic fens. We analyzed groundwater and surface water
samples from the main and incipient slacks for pH and dissolved oxygen (DO) in summer
2019. pH and DO values in the slack pools increase overall from morning to late afternoon
and decrease in the evening, suggesting a photosynthetic influence. Incipient slack pools
typically have higher DO and pH values than mature slack pools, potentially indicating
that algae populations in incipient pools have a greater influence than in mature pools.
Incipient slacks also lack a decaying vegetation reservoir to depress oxygen values. Seasonal
differences in surface water pH and DO values were noted as pH values were lower in
May than July. Cool spring temperatures delayed photosynthesis and the accompanying
removal of carbonic acid from the water, keeping pH values low. Rising temperatures
increased photosynthesis, removing carbonic acid from the water and adding oxygen to it.
This decreased pH and raised DO values.
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This study characterizes microplastic and plastic litter on four beaches between Holland
and Saugatuck, MI. Sites include Oval Beach (OB), a public, groomed beach, the adjacent
Saugatuck Harbor Natural Area (SH), an ungroomed nature preserve (respectively 1.5
and 0.9 km south of the Kalamazoo River outlet in Saugatuck, MI), and Macatawa Park,
a private, groomed beach 600 m south of the Lake Macatawa outlet in Holland, MI.

Amy Olgers
Ang Vaiana

At each, we sampled visible plastic litter along seven one meter wide transects perpendicular
to the shoreline and collected ~500 ml sediment samples from swash zone, lower beach, wrack
zone, upper beach, and/or foredune locations to process for microplastics. Shotgun cartridge
wads at SH and OB and industrial nurdles at all sites suggest distant sources for some plastic,
and 93–99% of plastic and microplastic pieces float in water. Litter and microplastics are most
abundant in wrack zones (max. 128.7 litter pieces/m2 and 31.9 microplastics/kg vs. max. 21.7
and 10.0 respectively for other zones), with highest accumulations on ungroomed beaches.
Beach wrack may indicate depositional areas on the shore or may facilitate accumulation
of plastics that would otherwise blow or wash lakeward or inland. Variable availability of
wrack for deposition, as well as variable wave energy conditions that disturb beach sand to
different heights above the water line, complicate and may confound comparisons based
on number of visitors, proximity to river mouths, or other site characteristics.
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Understanding the settling of particles from aqueous suspensions has been an important
pursuit for nearly a century. Inquiries have been motivated by a variety of questions, ranging
from the fundamental physical principles of falling bodies, to the origin of sedimentary
structures, to water quality and contaminant transport. Most previous work on natural
particles has focused on coarse to fine sand-sized particles (2-0.2 mm). However, total
suspended solids (TSS) and settleable particles naturally occur in a distribution containing
a large proportion of very small particles with diameters in the fine silt to clay category
(< 6 μm). Measuring the distribution of sizes in natural samples can be done with dynamic
light scattering (DLS) and analytical disc centrifugation (ADC) techniques. These methods
are useful for giving a composite static size distribution of a sample. Our research is focused
on determining a suspension’s functional particle size distribution that defines the behavior
of a suspension during a settling event. This has been done by measuring the change in
light absorbance/attenuation with time, as particles settle. Light attenuation was measured
at 16 λs between 360-890 nm. Particles were allowed to settle for up to 8400 minutes, while
spectroscopic measurements were taken every 30 seconds. Settling velocity in water is a
function of grain size, and the measured change in attenuation with time yields information
about the changing distribution of sizes remaining in suspension as settling occurs. Several
published settling velocity equations were applied to the experimental data. Equations were
modified to accommodate grain shape information, as determined by SEM analysis. With
literature models, preliminary results for NIST standards came within 1 standard deviation
(as listed by NIST) of d50 and d75 diameters and 4 standard deviations for d90 diameters.
These results already indicate the usefulness of this spectrophotometric derived method
for measuring the change in size distributions as a function of settling time and predicting
the bulk size distribution of very-fine grained suspended material. Further alteration of
literature formulas to better incorporation particle characterization promises to yield more
accurate information about the identity of very-fine grain suspensions.
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Active coastal dune complexes are dynamic environments characterized by interactions
between plant populations, topography, and physical processes. We used multispectral
imagery acquired by a drone to estimate vegetation density within a dune complex in
Saugatuck, Michigan. First, as calibration, a machine learning algorithm (random forest)
was used to classify pixels in ground-based photographs into categories, including bare
sand and different vegetation classes. The resulting classifier has an estimated accuracy
of 96.8%. Next, the same areas were identified in the drone-acquired imagery, and various
commonly used vegetation indices (e.g., Normalized Difference Vegetation Index) were
calculated over those areas in the drone imagery. By applying the model resulting from
this correlation study to an orthomosaic stitched from the drone imagery, we are able to
produce a high-resolution vegetation density map for the entire dune complex.

Dr. Paul Pearson,
Mathematics
This research was supported
by the Frank and Dorothy
Sherburne Mathematics
Summer Research Fund.

Identifying Cloud Forest
Landslides in Satellite
Imagery: A Machine
Learning Approach
Eric Leu
Mentor:
Dr. Brian Yurk,
Mathematics
This work was partially funded
by Michigan Space Grant
Consortium, NASA grant
#NNX15AJ20H and the
Frank and Dorothy Sherburne
Mathematics Summer
Research Fund.

Landslide formation is a significant contributor to montane rainforest biodiversity, opening
gaps in the tree canopy and leading to the germination of pioneer plants. In order to study
the spatio-temporal patterns of landslide formation, we developed a technique using a machine
learning algorithm (random forest) to automatically identify landslides in high resolution
satellite imagery. Using 4-band Planetscope and 5-band RapidEye satellite imagery, we
identified landslides associated with major rain events over the Monteverde Cloud Forest
Reserve in Costa Rica. The classifier uses reflectance values along with texture measures
and topographic slope to sort pixels into different landscape classes. Slope was calculated
using digital elevation models. The overall accuracy of the resulting classifier was 99% when
tested against a validation set consisting of landforms that were visually classified using the
imagery. Ground-truthing was also performed in July 2019, and several features that were
classified in the imagery were visited in the field. This work confirmed the accuracy of
the classifier for large features, though some small features observed in the field were not
identified by the algorithm. By applying the classifier to imagery collected before and after
major rain events, we have been able to see the development and subsequent recovery of
landslides associated with the events.
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Introduction/Purpose: Exclusive breastfeeding is recommended for the first 6 months
postpartum for all infants, but many women prematurely discontinue breastfeeding because
of a perceived insufficient milk supply (PIMS). Researchers have examined concentrations
of human milk (HM) biomarkers, including protein, citrate, lactose, sodium, and potassium,
and their connection to observed insufficient milk supply. This study aims to compare
concentrations of these HM biomarkers and maternal report of PIMS at day 10 postpartum.
Methodology: This longitudinal descriptive study, guided by a modified Theory of Planned
Behavior, enrolled a convenience sample of 81 pregnant or recently-delivered women living
in West Michigan. Eligible participants had singleton pregnancies, intended to breastfeed,
and were 30+ weeks pregnant. Women completed questionnaires (antepartum, day 10, and
day 60 postpartum) and provided a sample of HM at day 10 postpartum. HM concentrations
of protein, citrate, lactose, sodium, and potassium were measured. Data were analyzed for
descriptive statistics in a Mann- Whitney U test using SPSS version 25.
Results: Participants were predominantly white (95.1%, n=77), married (95.1%, n=77), and
had attended at least some college (81.5%, n=66). Most women gave birth vaginally (85.2%,
n=69) and had previous breastfeeding experience (76.5%, n=62). Protein concentrations
were statistically significantly different between those who reported PIMS (n=9, median
19.3 [Q1, Q3; 17.0, 24.3] g/L) and those who denied PIMS (n=72, 16.4 [14.7, 17.7] g/L)
(U, p=.002). Sodium concentrations were statistically significantly different between those
who reported PIMS (n=9, 16.5 [10.0, 20.7] mMol) and those who denied PIMS (n=72,
8.8 [7.7, 11.8] mMol) (U, p=.007). Limitations of this study include potential biases from
convenience sampling, maternal self-report questionnaires, and lack of sample diversity.
Nursing Implications: By quantifying PIMS through the analysis of HM biomarker
concentrations, nurses may be able to identify women at risk for PIMS and provide targeted
interventions to decrease rates of early discontinuation of breastfeeding.
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Although test weighing (TW), weighing the infant’s pre- and post- feed, is the standard for
infant intake in hospitals and among outpatient providers, TW has yet to be validated in the
community setting or among term infants. The purpose of this study is to assess the accuracy
and precision of TWs in the community setting. This study compares TW between mothers
and researchers and the weight change of the human milk (HM) bottle and the infant.
Participant mothers are being recruited for 90 feeding sessions using previously collected
HM. Eligible parent participants are asked to complete an online consent form and
demographic survey and schedule a feeding session. One researcher collects and analyzes
1.5 milliliters of HM and weighs the bottle before and after feeding. Another researcher
weighs the infant participant before and after the feeding. The parent participant weighs
the infant, feeds the infant, and reweighs the infant, remaining blind to the researcher’s
weights. Infant weights and expressed milk bottles are measured using a digital scale. HM
bottles are weighed using the infant scale and portable digital balance. Researchers measure
HM samples for temperature, specific gravity, and creamatocrit. Data will be analyzed for
correlations and t-tests. The results of this study will inform future interventional research
and establish a baseline for HM specific gravity.

High mid-stream clean catch (MSCC) urine specimen’s contamination rates were found in
a Midwest urgent care setting, which initiated a nurse-focused educational intervention and
follow-up evaluation. The purpose of this study is to compare urine specimen contamination
rates pre- and post-educational intervention. This study was informed by Lewin’s Change
Theory as unfreezing phase represented the high contamination rates, change represented the
educational intervention, and refreezing represented the follow-up evaluation. A retrospective
chart review was used for this quality improvement (QI) study. A separate QI project identified
high MSCC contamination rates, which resulted in a new urine testing protocol and
follow-up evaluation. An equal number of MSCC occurrences (N= 892) were reviewed
between December 2018-January 2019, pre, and June 2019-September 2019, post. This
study is limited to data collection from two urgent care settings from one hospital system.
The rate of culture contamination in the pre was 5% (13/240) compared to 18.4% (30/163)
in the post, x2 = 19.7, p < .001. The rate of cultures sent in the pre was 57.4% (n=256)
compared to 36.7% (n = 163) in the post, x2 = 38.9, p < .001. Although the rate of
contamination increased in the post-implementation, the rate of urine cultures sent
decreased. The total number of patients evaluated for urine culture analysis were different
between groups, thus urine contamination rates increased. Clear diagnoses of urinary tract
infections can improve patient outcomes and reduce costs. Future studies should evaluate
additional factors that may relate to contamination rates.
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Intensification of healthcare professionals’ role is leaving these individuals vulnerable to
the effects of burnout. The purpose of this exploratory research study was to investigate
protective factors against burnout in healthcare professionals. The protective factors explored
are calling to medicine, meaning in life, a sense of vocation, and reported religiosity and
spirituality. Maslach’s multidimensional theory of burnout was used in identifying the
components of burnout. The study was conducted using a longitudinal and nationally
representative stratified, two-stage cluster sample of 564 students in 24 different US
allopathic medical schools. Respondents completed a self-administered questionnaire.
The data collected included questions related to calling, meaning, vocation, religiosity, and
spirituality. SPSS 25 statistical software was used to analyze data. Burnout was statistically
correlated with all other key variables (p<0.05). A multiple linear regression model revealed
that Wave 2 burnout was inversely related to meaning in life and a sense of vocation, but
positively related to spirituality. A sense of meaning in life, however, decreases as burnout
between Waves 1 and 2 increased, but was higher with an increased sense of calling and
religious importance. The deleterious effect of change in burnout on one’s sense of meaning
in life is somewhat mitigated by one’s sense of calling. Implications include a call for
further research on what impacts meaning due to its significance in decreased burnout.
Longitudinal data following respondents through residency may provide valuable data on
the changes of burnout and protective factors overtime

Moral elevation is an emotional experience felt after observing a superior show compassion,
understanding, or morally admirable behavior. This tends to increase altruism in the observer.
Positive role models are also tied to increased job satisfaction and self-efficacy. The purpose
of this research is twofold: to evaluate the effect of role models on moral elevation and
then test the relationship between moral elevation and empathy. This research is based
on Fredrickson’s Broaden and Build Theory, focusing on positive emotions that increase
morale, resilience, innovation, and efficiency. This retrospective survey utilized national
stratified random sampling and two waves of data collection. Third-year medical students
(n=960) were randomly selected from 24 medical schools across the US (RR=84%). Wave
2 data were analyzed using SPSS 25. There is a positive correlation between observing
admirable mentor behavior and moral elevation (r=.356;p=0.000), and between elevation
and empathy (r=0.175;p=0.0001). The effect of positive mentorship on moral elevation
and the effect of moral elevation on empathy are independent of the effect of gender and
race. However, gender does explain additional variance in elevation and empathy as men
on average have lower levels of both moral elevation and empathy. Results show that positive
role models increase moral elevation and, in turn, empathy. Limitations include the possibility
of missing data and limiting the sample to third-year medical-students. Future research
recommendations include using a sample composed of nurses, as there are implications
for nurse-patient interactions and empathy development through role modeling.
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More than half of infants classified as very low birth weight (VLBW, less than 1500 grams)
are discharged from the neonatal intensive care unit (NICU) receiving none of their mother’s
own milk. Previous studies have explored factors associated with the low levels of human
milk consumption by VLBW infants in the NICU population, as well as the nutritional and
immunological benefits of mother’s milk for the health of the VLBW infant. The purpose
of this study is to describe and identify themes related to the provision of mother’s own milk
from mothers of hospitalized NICU infants. The larger aim of this project is to generate a
theory using grounded theory methodology. This study uses content analysis of semi-structured
interviews to identify common and relevant themes regarding milk provision and maternal
experience in the NICU. The sample of this study included 20 mothers of hospitalized VLBW
infants in the NICU at a Midwest Level IV NICU. The results and conclusion of this study
are still pending. Limitations of this study include the use of only one hospital location and
only English-speaking mothers, making the results less generalizable. The results of this
study will inform researchers and NICU clinicians, identifying key factors for interventional
research and clinical practice, respectfully.

Photo courtesy Hope College Public
Affairs and Marketing.
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Various X-ray space telescopes have detected steady soft X-ray emission originating from
highly magnetized neutron stars called magnetars. Within their magnetospheres, accelerated
electrons interact with and boost X-ray photons through the quantum electrodynamic process
known as Compton scattering. This is the preferred mechanism for the production of the
high-energy tails observed in magnetar thermal X-ray spectra. Through the implementation
of Sokolov & Ternov (S&T) spin states, there exist analytic expressions for the spin-dependent
lifetimes of excited-state charged particles in magnetospheres. These expressions are required
to determine the spin-dependent Compton scattering cross section. We are developing correct,
spin-dependent compact analytic expressions for the Compton cross section to eventually be
used in Monte Carlo simulations of magnetars’ X-ray emission. These expressions enable
the graphical analysis of the specific effects of intermediate and final charged particle spin
states as well as the role of linear polarization modes in photon intensities. This will allow
for more accurate and efficient modeling of magnetars and may help in understanding
distinct features between highly magnetized and conventional gamma-ray pulsars.

Plasma breakdown will occur in a small gas filled gap when the gas is excited by a sufficiently
strong ionizing electric field, creating free electrons and ions and thus plasma. The electric
field level that leads to breakdown depends non-monotonically on the pressure of the gas.
In order to investigate this behavior, amplified microwave signals were introduced into a
copper resonator contained inside of a vacuum chamber. Over a range of argon gas
pressures, the microwave signal was ramped up and a vector network analyzer was then
used to measure the power of the microwaves that ignite gas breakdown. A resulting
double-valued breakdown curve, showing the pressure dependence of breakdown electric
field in argon, revealed distinct breakdown mechanisms in different pressure regimes. This
was repeated for gaps ranging from 35㎛ to 200㎛, and a collision model was fitted to the
breakdown curves. Results show that transition from bulk plasma to microplasma occurs
when the microgap collision frequency is larger than the drive angular frequency.
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The study of Prussian Blue Analogues (PBAs) as a battery material has become more
common recently due to their affordability and their ability to store charge. The surface
that the PBA is created on top of has the potential to vary in roughness based on the
fabrication procedure. As the surface becomes rougher, the surface area increases and in
turn allows for more of the PBA to be created on the sample. The purpose of this study
was to determine how sample roughness changes between the deposition, modification,
and characterization stages of sample creation, and how average roughness impacts the
charge storage capacity. To create the PBAs, nickel was electrodeposited on to indium tin
oxide while varying the number deposition steps and keeping total deposition thickness
constant. The PBA was then created on top of the layer of nickel through the use of cyclic
voltammetry (CV) experiments. Several CV scans were then taken at varying scan rates to
determine the sample’s charge storage following the creation of the PBA. The roughness
of each sample was measured after each of the three stages; deposition, modification, and
characterization. The roughness was determined by using an Atomic Force Microscope
to capture several images of each sample. Average roughness and the length scale of the
features were calculated and compared to the charge of each sample. Preliminary results
show that there is no significant difference in the average roughness for the varying stages
of sample creation.

Over the past 15 years, Hope College has been creating hydrogen and helium ion beams
with an Alphatross™ ion source and Pelletron™ tandem Van de Graaff accelerator. The
manufacturer stated the possibility of creating nitrogen ions in this source, but Hope College
has not, up until now, attempted to do so. By mixing approximately 1% nitrogen into
hydrogen source gas, nitrogen (N-) and imidogen (NH-) ions were created and accelerated
through the tandem accelerator. These ion beams were directed and isolated by a dipole
bending magnet for identification. Alternate beams such as these open up new possibilities
for future experiments such as nitrogen implantation.
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Prussian blue analogues (PBAs) have been more frequently studied as of late due to their
ability to store and transfer charge as well as their use of more earth abundant metals.
This study was concerned with extracting quantities related to the charge transfer of PBAs.
This was done using the methods of Electrochemical Impedance Spectroscopy (EIS) and
Chronoamperometry (CA). For the EIS method, AC current was run through the PBAs
in characterization solution and the best circuit model (modified Randles circuit) was fit to
the data. The parameters from the circuit elements involved in the transfer and storing of
charge were extracted and analyzed. These elements included the charge transfer resistance
and the Constant Phase Element (CPE) in series, and from both of these quantities the
Warburg coefficient could be calculated. The CA method involved integrating the current
data, which was due to a potential step, to get the charge stored in the PBA over time. A
model from literature was modified to include a constant catalytic current term, fit to the
data, and the fit parameters were used to calculate the diffusion coefficient. Additionally, a
model from literature established a relationship between the Warburg coefficient and this
diffusion coefficient; thus, diffusion coefficients could also be calculated this way. Both CA
and EIS data were taken on the same samples, at some of the same potentials, and the
values of the diffusion coefficient were calculated and compared across the two methods.

This poster presents the β-decay feeding intensity distribution and Gamow-Teller transition
strength distribution of 71,73Ni. These properties were measured using the technique of total
absorption spectroscopy at the National Superconducting Cyclotron Laboratory with the
Summing NaI(Tl) detector. These properties are important for providing sensitive constraints
to theoretical models used to predict β-decay properties far from stability for astrophysical
applications. Specifically, for the astrophysical r process, the majority of the involved nuclei
are not accessible by current facilities, and the nuclear input is mainly provided by theory.
This work reports on two neutron-rich nickel isotopes, in the region where the weak r process
is expected to be relevant in stellar nucleosynthesis. The experimental results are compared to
two theoretical models, namely the shell model and the Quasi Random Phase Approximation,
to further refine theoretical calculations and aid in future r-process studies.
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As technology rapidly advances, there is an increasing need for batteries that fit specific
purposes and deal with increasing environmental challenges. Metal hexacyanoferrates (HCFs)
are open-framework intercalation compounds which make them advantageous for long-lasting
battery materials. Due to their composition, HCF batteries can be produced from inexpensive,
earth-abundant, and non-toxic materials. Our lab used an electrochemical technique to
produce HCFs. A Ni film was deposited onto an indium tin oxide (ITO)/plastic substrate
and HCF was subsequently created on the surface of the Ni film. This research aimed to
explore how the surface structure of the Ni film was affected by depositing various quantities
of Ni and to evaluate the resulting charge storage capabilities of the HCF created on these
films. The films were analyzed with Particle Induced X-ray Emission (PIXE) to accurately
establish the amount of nickel deposited on the ITO and the amount of HCF created. An
atomic force microscope (AFM) collected surface structure information before and after HCF
production. The roughness of the Ni substrate increased with the amount of Ni deposited.

The r-process predicts the formation of elements heavier than iron and occurs in both
neutron-star mergers and supernovae. The β-decay strength function reveals nuclear
structure properties necessary to improve r-process models and other nuclear structure
models. Measurements of the 91Rb strength function, a nucleus involved in the r process,
were made at the National Superconducting Cyclotron Laboratory. The 91Rb were made with
the A1900 fragment recoil separator, then stopped in a long gas cell and then extracted, and
finally implanted in a Mylar tape. The analysis method of Total Absorption Spectroscopy
gives the β-decay strength function and minimizes the Pandemonium Effect. Electrons
produced by the β decay of 91Rb were measured in a plastic scintillating detector constructed
at Hope College and coincident γ rays were detected in the Summing NaI(Tl) (SuN) detector.
Electrons from the β-decay of 91Rb are difficult to distinguish from background events
due to the buildup of long-lived daughter particles that subsequently also β decay. A tape
system extending into the beam pipe in the middle of SuN was needed to move radioactive
daughter particles away from the detector. A conventional Si surface barrier β detector
could not be used because of minimal space inside the beam pipe. Instead, a twenty-cm
long, three-mm thick, barrel-shaped β detector was constructed out of scintillating plastic
with wave-shifting fiber optic cables on the exterior leading to photomultiplier tubes outside
the SuN detector.
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Prussian Blue Analogues (PBAs) provide a promising look into the future of battery
technology; their low cost and facile creation grants the opportunity for a commercially
viable battery. In addition, their components consist of earth-abundant elements, which
may potentially lead to a green battery material, an area of growing importance. The
modification process in which the PBA forms may be carried out by one of two techniques:
the standard cyclic voltammetry (CV) technique consists of performing cyclic voltammetry
in a modification solution for a set number of cycles, whereas the dipping technique involves
submerging the substrate in the solution for a specific amount of time. In order to better
understand the time dependence of spontaneous PBA formation, substrates were dipped in
modification solution for varying amounts of time ranging from 15 seconds to 600 seconds.
Additionally, hydrolysis is believed to occur and affect charge storage measurements
during characterization. To better understand the effect of hydrolysis on characterization
measurements, some samples were tested in 0.1 M sodium perchlorate (NaClO4) dissolved
in both an aqueous solution and a non-aqueous, acetonitrile-solvent (CH3CN) solution.
Comparisons between the data from both solutions may lead to a better understanding
and accounting of the effects of water when characterizing aqueously
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When Sarah Bessey walked to the pulpit at South Bend City Church on May 6, 2018, she
enacted a role widely debated in evangelical circles: a woman preacher. Analyzing this
featured sermon, we explore the ways in which Bessey draws upon and reinvents the styles
and strategies women have long employed when preaching within the church. Ultimately,
we demonstrate how Bessey weaves together evangelical discourse, the feminine rhetorical
style, and the genre of story-sermons, creating a prophetic narrative that calls the church
to repent from sins of oppression and to be resurrected into the new life of Jesus feminism.
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This study set out to critically analyze the relationship between the Body Positivity Movement
and brands that attach their name to it such as Dove and Aerie. The Body Positivity Movement’s
popularity has grown rapidly through social media influencers, brand advertisements, and
blog posts in recent years. With the movement’s rapid growth via various media platforms,
corporations are increasingly incorporating the messages from the movement into their own
brand messaging. This project used semiotic analysis, discourse analysis, and intersectional
analysis to deconstruct texts from Dove and Aerie’s messaging involving the Body Positive
Movement. Through a close reading of these texts, this study uncovers the explicit and
implicit messages within the texts, the relationship between knowledge and power within
these texts, and the discursive limitations of these texts. This study found that the very
companies that are using Body Positivity messaging are the ones who are implicated in
creating the societal messages that the movement is trying to combat. The study also
found that there is limited inclusion of body types and sizes, revealing the boundaries
of the corporate iteration of the Body Positivity Movement.
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The Afrikaners of South Africa, a group of people descended from Dutch settlers, dominated
society and political power during apartheid in South Africa. Even 25 years post-apartheid
in South Africa, under a new constitution promoting equity and social and political inclusion,
it has been difficult to heal the racial divides in South Africa. “The tenor of this denial and
rejection of the reality of the past is symptomatic of a wider attempt made by many White
South Africans not to accept accountability for their complicity, and to refuse to acknowledge
their privileged position in the past as beneficiaries of apartheid” (Pumla 2012). This research
will focus specifically on analyzing the experiences of people who came of age during the
anti-apartheid struggle and whose adulthood was framed by the ‘Rainbow Nation’ democratic
transformation under Nelson Mandela. Using transcription and coding of oral history
interviews that were conducted in South Africa during the summer of 2018, this study will
explore themes of racial reconciliation and/or attitudes of persistent racism. Using NVIVO
qualitative analysis software, 20 Afrikaner interviews will be coded for themes/keywords
relating to denial of racism, micro- and macro racial identity aggressions, beliefs of racial
supremacy, and/or recognition of privilege, acts of reconciliation, equity, and justice. This
research will explore social constitutions of race, equity, and social and political power changes,
from the perspective of older Afrikaners who can speak to their experiences through the
dissolution of apartheid and the construction of the post-apartheid era.

Calle 13, a Puerto Rican alternative hip hop band composed of Rene Perez Joglar (aka
Residente) and his stepbrother Eduardo Jose Cabra Martinez (aka Visitante), is one of the
most socially and politically influential bands because of their persistent criticism of the
government and other unjust sociopolitical systems. Their songs critique media manipulation,
political oppression, and societal hierarchies. In their 2014 album “Multi_Viral,” the duo
also calls for a revolution. However, in order to communicate their message, their music
video relies on Orientalist discourses that portray the Middle East as violent. Specifically,
they rely on and reinforce the idea that Middle Eastern masculinity and Middle Eastern
countries are inherently aggressive, uncivilized and dangerous. Although the video “flips
the script” at the end, this reliance on Orientalist discourses ultimately dilutes their message
of liberation and solidarity.
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Because of market power in the airline industry and legal restrictions on reselling flights, the
airline industry routinely price discriminates, charging higher (lower) prices to customers
with less (more) elastic demand. In an effort to further increase profits in an often unprofitable
industry, airlines have also developed loyalty programs to further reduce their customers’
responsiveness to price increases. In 1981, American Airlines instituted the first airline loyalty
program, and since then almost every major airline has maintained a customer loyalty program.
Using data from the Bureau of Transportation Statistics on flight characteristics and prices
as well as data on airline revenues from loyalty programs, this research examines the pricing
strategy of airlines who can use loyalty programs to engage in price discrimination or otherwise
extract consumer surplus from their loyal customer base.

Food insecurity rates increased from 11.11 percent to 14.94 percent during the Great
Recession and took a decade to return to pre-recession levels. Existing literature links food
insecurity to negative health, behavior, and academic outcomes in children. This paper
investigates the causal link between food insecurity and academic achievement in elementary
school children, taking particular care to distinguish child-specific food insecurity from
a parent’s assessment of household food insecurity. If a child is food insecure, then they
could have less energy and a more limited attention span in class, and, consequently, behave
and perform poorly. This paper will employ data from the Early Child Longitudinal Study
of Kindergarteners (ECLS-K) which provides indicators of family and individual-student
food security status as well as multiple measures of academic achievement for students from
kindergarten through fifth grade, beginning in the fall of 2010. Whereas both social and
academic performance of an individual child can have lasting impacts for their educational
outcomes, but also for classmates due to peer effects, careful empirical research is warranted
to gauge the immediate and lasting impacts of food insecurity.
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The ways students get to school have shifted due in part to changes in parental perception
of child safety, school choice policies that enable increased distance between home and
school, and busing regulations that fix routes to a specified radius around the attended
school. This paper considers how a student’s typical mode of transportation affects his
or her absenteeism. Existing economic literature connects high rates of absenteeism with
declines in test scores. While researchers have explored various causes of absenteeism
(including teacher attendance, family income, and student behavior), little has been done to
understand the role of transportation. This is an oversight, considering that transportation
is at least mechanically related to a student’s attendance. If parents make transportation
choices for children as part of a larger, family-level utility maximization, it is inappropriate
to treat transportation mode as a random factor in the production of student attendance or
as a reflection only of school-provided bus availability. In fact, a 2019 Bellwether Education
Associates study finds that the majority of U.S. students—over 50 percent—travel to school
in a personal vehicle, juxtaposed to 1969, when 49 percent of students walked to school. As
transportation mode preferences shift, it is appropriate to consider some of the consequences
of the new choices. The Early Childhood Longitudinal Study of Kindergartners (ECLS-K)
provides measures of student absences and their selected modes of transportation as well
as additional variables such as family income, distance from enrolled school, and family
size. The longitudinal nature of the data will allow for some control of family-specific effects
that would otherwise confound the relationship between transportation mode choice and
student absenteeism.

Spanning the past two centuries, industrialized nations have become increasingly affluent.
Accompanying this affluence has been a debate among Christians about how to properly
handle wealth. There are varying arguments regarding the enjoyment and possession of
wealth; however, almost all share a certain belief that one occupation of wealth is an
obligation to those in poverty. This obligation is becoming increasingly difficult to fulfill
due to consumerism placed in the modern market context. Using James Duesenberry’s
ideas surrounding imitative consumption, we posit that increasing inequality, social media
participation, and market path dependencies all contribute to a framework that inhibits an
individual’s ability to exercise the proper Christian emphasis on wealth.
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Between 2000 and 2016 the U.S. prison population increased by 9 percent. At the same
time, the number of incarcerated individuals in private prisons, state or federal, increased
47 percent, reflecting a trend toward managing both costs and overcrowding through
private building and management of prison facilities. If privatization creates competition
in the prison sector, market forces could push prisons to be both more cost effective and
higher in quality. However, there is concern about quality in private facilities because the
Federal Bureau of Prisons does not collect data on private prisons nor does it require as
much reporting from private facilities as it does public. Using data from both the Census
of State and Federal Adult Correctional Facilities and the Survey of Inmates in State
and Federal Correctional Facilities, this study examines the differential impact of private
prisons on one dimension of quality, the inmate experience. Specific measures of quality
include the provision of education services and inmate healthcare as well as observed
inmate health outcomes.

According to the Bureau of Labor Statistics, nearly 23 percent of American workers were
required to be licensed for their jobs in 2019. As licensing becomes more prevalent at
the state level, the extent to which it may affect interstate labor mobility is important to
understand for policymakers and workers alike. And while there has been considerable
research conducted on wage and labor supply effects of occupational licensing, relatively
little is known about how licensing regulations impact people in different occupations in
their choice of where to live and work. Consequently, this study examines the influence of
occupational licensing on interstate labor mobility. In the absence of licensing regulations,
an individual weighs the decision to migrate for work based on associated moving costs and
potential wages. Licensing adds to the cost of migration, thus reducing the number of net
beneficial moves among workers. In the absence of licensing rigidities, however, the skill
match between workers and jobs would have greater pull in mobility decisions as wages
would more readily compensate for one-time moving costs. In short, discouraging labor
mobility can have negative effects on wages, the allocation of labor, and even unemployment.
This study utilizes data from the Current Population Survey Migration/Geographic Mobility
tables from the U.S Census Bureau as well as the National Occupational Licensing Database
to examine the migration of workers in combination with licensure costs and procedures.
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U.S. states differ on a number of dimensions related to education policy including required
teacher qualifications. Additionally, teacher characteristics such as the highest degree obtained,
certification type, and years of full-time employment have been found to make positive
impacts on student success, including standardized test scores. While much economics
research has explored the production of academic achievement, little is known about
teacher quality effects on SAT scores since the restructuring of that test in 2015. Data
from the High School Longitudinal Study of 2009 and the College Board will be aggregated
at the students’ home state level for the years 2015 through 2017. This research examines
the relationship between three state-level average measures of teacher quality—years of
full-time employment, highest degree obtained, and certifications—average state SAT score
while controlling for state-specific unobserved factors in student academic achievement.

According to the Organic Act of 1916 that established it, the goal of the National Park
System is the preservation of scenery and wildlife in areas of great beauty for the enjoyment
of the public. A century later, visitation at National Parks was at record high and over the
last 10 years, funding has decreased by an average of five percent per year. Many parks
raised their entrance fees in January 2020 to address the growing maintenance backlog.
While increased entry fees could help address the challenges of congestion and finance
previously deferred maintenance, price increases could also reduce “enjoyment of the public”
by reducing visitor demand for parks. An alternative to ticket price increases could be the
reallocation of park budgets toward amenities that are most popular. But predicting demand
within parks for particular amenities is complicated by the possibility that a certain level of
use or congestion can actually reduce the perceived benefits of those amenities for others.
Using longitudinal data on both visitor camping choices and general admissions from the
Integrated Resource Management Applications (IRMA), this research considers specifically
the relationship between congestion experienced at camp sites and how visitors choose to
camp as a response.
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The so-called success sequence for avoiding poverty, as presented by various scholars
including research teams at the Brookings Institute, includes delaying childbirth until after
marriage. The complex changes over the last half of the twentieth century until today—
availability of effective contraceptives, changing social norms, and expanded community
supports for single parents - have had similarly complex affects on sexual activity outside
of marriage, pregnancy, and fertility rates. This study considers the causal relationship
between an unmarried woman’s degree of religious practice and belief (religiosity) and the
probability of childbirth. If religion is important to and practiced by an individual, they
may have deeper personal convictions or sense greater social stigma around nonmarital
intercourse or childbearing, which could reduce sexual activity and births. Alternatively, a
close supportive religious community may make the difficult job of childrearing seem less
personally costly or may increase the stigma or personal psychological costs of abortion,
any of which could increase births at the margin. Data from the National Longitudinal
Study of Adolescent to Adult Health provide personal survey responses on young women’s
religiosity, sexual activity, and childbearing outcomes. Exploiting the panel structure of the
data allows this research to control for some otherwise unobservable individual differences
that may affect both religiosity and fertility, making for a more plausible causal inference
than otherwise would be possible.

In 2016, the Michigan Department of Education (MDE) announced its goal to be a top-10
state in education within a decade. The following year, MDE instituted a new approach to
improving student outcomes in the state’s lowest performing schools, the Partnership District
Model. With this model of school improvement, districts containing low performing schools
enter into agreements with supportive local and state partners in order to develop 18- and
36-month goals and to implement the strategies required to meet these goals. While the
primary focus of Partnership Agreements is improving outcomes within schools such as test
scores, attendance, and behavior, districts are strongly encouraged to partner with local
organizations to address obstacles outside of school that may affect student performance.
Basic economic theory suggests that more or higher quality inputs to the education production
function should improve educational outcomes. However, if districts or schools reallocate
efforts and resources at the cost of other beneficial inputs, then the net effect may be less than
the direct effect of the partnership strategies, or even negative. Using school-level data from
the Michigan Department of Education, this study estimates the net effect of Partnership
Agreements on the proportion of students considered proficient according to their scores on
the Michigan Student Test of Educational Progress. The results of this study will contribute
to our understanding of the effectiveness of school accountability and reform in improving
student academic achievement.
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As academic achievement is predictive of long term outcomes, factors like socioeconomic
class, teacher quality, and family stability that affect educational attainment have potentially
lasting effects. Additionally, air quality has been shown to slow cognitive performance, a
relationship that can impact academic achievement and test scores. Ebenstein et al. (2016)
even find that air quality affects future earnings of students using data from Israel. While
some research has examined the factors of indoor air quality of schools or bus emissions,
little research exists on how outdoor neighborhood air quality affects children once they
get to school. This study will examine the effects of air pollution on academic success as
measured by test scores. While some students can find their way to higher quality schools
and perhaps better air quality at school, lower SES students may have fewer alternatives for
schools and even recreation activities by which they can escape higher pollution neighborhoods.
Annual data from two sources, the EPA Air Quality Statistics Report and the National
Assessment of Educational Progress, will be merged at the county level such that air quality
and test scores can be statistically linked by neighborhood school. While some demographics
of local schools can be observed, others will be controlled by county fixed effects allowed
by the panel structure of these data sets.

Traditionally, video gaming has involved a console (e.g., Xbox, Playstation, etc.) and a
television or a computer. But over time accessibility of mobile gameplay through devices
such as iPods, cellphones, and tablets has made it easier and more convenient for kids to
play video games. Children can play any place and at any time using a mobile device. If
playing video games reduces time for other activities with positive developmental potential
or leaves a child less effective at those activities, then the pervasiveness of gaming can have
important and detrimental implications for academic achievement. Using the data from
the NCES-ECLS-K: 2011, this research considers the relationship between a child’s total
time playing video games on a typical weekday and his academic test scores.
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Youth who engage in early consumption or overconsumption of alcohol are at higher risk
of academic, social, health, and legal problems. Existing economic literature examines the
impact of socioeconomic status, peer influence, and parental role on underage drinking as
well as the general influence of having an older sibling. However, less research has explored
the mechanism of the sibling effect or the nature of the sibling relationship. This paper
contributes to extant research by allowing for potentially heterogeneous effects of older
siblings based on the age gap. The multiple years of data in National Longitudinal Survey
of Youth 1997 (NLSY97) allow this research to explain both age of first consumption as
well as frequency and quantity of alcohol consumption over the teen and young adult years.

If college tuition is considered by U.S. families as a cost of child rearing, then it is plausible
that trends in college tuition could contribute to declining fertility. This research investigates
the effect of state-specific trends in college tuition and fees, as an indicator of future tuition
rates, on fertility in that state. This study makes use of panel data that includes the average
tuition and fees for in-state students at public four-year university and the total fertility rate
of every state in the U.S between 1985 and 2010. The rational expectation theory provides
a useful framework for understanding parents’ planning for child rearing costs; since individuals
are not only familiar with current tuition but also how it has changed over time, they will
use all available information to make the most accurate predictions about the future college
tuition and fees. This research further model parents as altruistic, choosing fertility and
childrearing investments in order to maximize a dynastic utility function that accounts
for the (potential) child’s utility as well as the parents’. This study uses state fixed effects to
estimate a more plausible causal relationship between future college tuition and fees and
fertility rates across the U.S.
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Existing literature suggests that union members enjoy both higher wages and improved job
security compared to nonunion workers. Other research has also established that unionization
reduces gender-based wage inequality, at least within the public sector. Despite these apparent
positive effects of unions, union membership rates have continually declined since their
peak in the 1950s. This paper adds to the aforementioned literature by analyzing the effect
of unions on wage differentials across races. If labor unions represent all members uniformly
in bargaining agreements, then union status may eliminate all sorts of wage differentials,
including those implied by productivity, skill differences, or non-productivity related difference
(i.e., discrimination). If unions, however, do not invite or represent minority members,
unionization or union power may actually exacerbate racial wage differences. Using
longitudinal data from the Current Population Survey, this research will identify the effect
of union status on wages using exogenous variation in states’ Right to Work legislation
over time and allow for potentially heterogeneous effects across five distinct skill groups.

Urban parks have been credited by some with reducing obesity and the occurrence of chronic
health conditions, as well as promoting social cohesion and psychological health (Sturm
and Cohen). This study explores the effect of household income on public provision of city
parks. Using data from the Center for City Park Excellence and the U.S. Census Bureau,
this study examines relationships across 50 U.S. cities over the four-year period from 2013
to 2016. The public provision of city parks is measured across three dimensions: parkland
per 1,000 city residents, parkland as a percentage of adjusted city area, and percent of city
population with walkable park access. If public parks are normal goods, then empirical
analysis will show income is a causal factor of park provision. This research controls for city
fixed effects to capture otherwise unobservable municipal-specific characteristics and for a
leading household income variable in order to minimize the potential for reverse-causality
of variables. Results illustrate the role of income in political demand for public parks.
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Recent policy reforms attempt to make school breakfast and lunch healthier and more
widely available to children in need. The Community Eligibility Provision (CEP) of the
Healthy Hunger-Free Kids Act of 2010 gives schools the option to expand free breakfast
and lunch to the entire student population when the proportion of students identified as
eligible exceeds 40 percent. Phased-in starting in 2011-2012 and available in all states by
2014-2015, CEP notably extends free meals to children who would not qualify individually
if their school meets the eligibility threshold. The program, which does not require individual
students to apply, is intended to benefit food-insecure students by increasing caloric intake
to recommended levels. However, this program could unintentionally and adversely affect
other students who receive school lunches although they are not food-insecure if extra meals
result in caloric intake exceeding recommended values. If families do not reallocate their
income from food to other expenditures, CEP may enable an increase in a child’s food
intake and potentially undesirable increases in BMI. There are currently no published
studies of the effects of the CEP on BMI, however, previous studies have demonstrated
mixed effects of National School Lunch Program (NSLP) and School Breakfast Program
(SBP) participation on BMI and food insecurity. Using data from the Early Childhood
Longitudinal Study-Kindergarten:2011 (ECLS-K), the present study examines the effects
of the CEP on student BMI in participating schools while accounting for many unobserved
factors related to child BMI by exploiting the longitudinal nature of the data. The results
will add to the existing literature that addresses how NSLP and SBP policy reforms affect
child health and provide policymakers with evidence to shape future legislation.

The academic year 2020-2021 will mark the 50th anniversary of Christian Scholar’s Review (CSR),
one of the leading interdisciplinary Christian academic journals. Christian Scholar’s Review
was born out of an earlier academic journal, the Gordon Review, which was created and
sponsored by Gordon College. Today, there are over 40 Christian colleges and universities
that serve as sponsoring institutions for the journal. Christian Scholar’s Review has as its primary
objective “the publication of peer-reviewed scholarship and research, within and across
the disciplines, that advances the integration of faith and learning and contributes to a
broader and more unified understanding of the nature of creation, culture, and vocation
and the responsibilities of those whom God has created (CSR Mission Statement).” The
journal also serves as “a forum for discussion of pedagogical and theoretical issues related
to Christian higher education.” This project examines the development of the journal over
its history, including issues such as journal leadership and sponsorship. It also describes
the journal’s ability to evolve along with Christian higher education, and its ability to stay
aligned with its mission.
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Among the proposed advantages of studying abroad are timely graduation rates (BarclayHamir, 2011) and increased GPA (Rubin and Sutton, 2010). However, there is no research
at this time that considers whether these positive effects are moderated or augmented for
low-income students who study abroad. If the explicit or implicit costs of study abroad are
particularly constraining on low-income students, the experience may have worse implications
for the student’s academic achievement during or after the time abroad. If the benefits,
however, are uniquely beneficial–perhaps for students who have had less opportunity for
travel or experiential learning–then low-income students may experience better outcomes
relative to higher income students. This study considers whether need-based aid students
incur comparable academic outcomes from studying abroad to their non-need-based aid
receiving peers. Using data from the Georgia Learning Outcomes of Students Studying
Abroad Research Initiative (GLOSSARI), this research controls for student demographics
and, importantly, awarded need-based aid, to measure the potentially heterogeneous effects
of study abroad participation on academic outcomes. Data on Georgia students’ receipt of
need-based grants, study abroad participation, GPA and graduation rates will be analyzed
and compared to their non-need peers. Potential implications of this research can lead to
new intra- and inter-institutional policies for colleges and universities who are increasingly
promoting studying abroad to a diverse student population.

Between 1991 and 2007 the number of children in the United States with at least one parent
imprisoned grew 80 percent such that approximately 4% of U.S. children have an incarcerated
parent. Existing literature has established the negative consequences of missing or uninvolved
parents, by death or abandonment, on any number of child outcomes including academic
achievement. Parental incarceration may negatively impact a child through lack of parental
support, reduced family income, and the resulting family stress. Concern for the plight of
the parent and social stigma may weigh on children in ways that are unique from other
missing parent cases. Using panel data from the the Early Childhood Longitudinal StudiesKindergarten (ECLS-K), this research considers the effect of parental incarceration on child
academic achievement as measured by math and reading scores from kindergarten through
eighth grade. While existing literature focuses on the significant behavioral implications of
these stressors, less is known about the impact on a child’s schooling and academic achievement
which are likely important factors in the child’s own risk of criminal offense and, thus, the
intergenerational cycle of criminal incarceration.
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According to Census statistics, the average American earns an income that is 10 percent
lower than what they desire. If competitive labor markets reward higher productivity workers
with higher pay, how can a worker improve her productivity? This research considers the
potential for productivity enhancements for “early birds,” people who typically leave for work
at earlier times of day. Existing literature has established negative relationships between
traffic congestion and commute times with productivity and income. Perhaps early birds
avoid those distractions, or maybe an earlier start time allows for so-called “deep work”
before the workplace bustles or email inbox fills. Uncovering the (potential) causal relationship
between departure time and income is empirically complicated, though, by the endogeneity
of the choice of departure time. If an early bird departs for work early because of a particular
intrinsic motivation or if more ambitious employees select jobs that require early start times,
then an early departure may be the effect of already high proclivity toward productivity
rather than its cause. Census data on departure time and income for American workers is
available through the Integrated Public Use Microdata Series (IPUMS). The data also allows
this research to control for population density as a proxy for traffic and, when merged with
U.S. Department of Transportation data, miles of roadway per capita in the same regions.
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The Fennville Summer Reading Program is a collaboration between Fennville Elementary
School and the Outdoor Discovery Center (ODC). When this research was conducted, the
six-week summer program included 43 rising first through fifth graders. The program focused
on allowing access to nature-based activities, providing grade-appropriate books, and
preventing summer slide. Summer slide is the tendency for students to lose reading skills
over the summer, which puts students at risk of falling behind their classmates in terms of
reading levels. Summer slide is prevalent among students from low-income families who
do not have access to as many resources, such as books, as students from higher-income
families. Because students were provided with more resources including books connected
to the real-world, and they practiced their reading skills during summer, we predicted that
the summer reading program would decrease summer slide and increase positive attitudes
towards reading.
In order to assess attitudes toward the program, four focus groups were conducted with
students’ caregivers (n = 16) at Fennville Elementary School during an evening event put on
by the ODC. Parents and guardians gave consent to be in focus groups to discuss their children’s
experiences in the program. Caregivers spoke directly to researchers, and an interpreter was
present at each group. Audio from the discussions were transcribed verbatim and analyzed
using inductive qualitative methods. Findings indicated that when discussing the benefits of
the program, the caregivers most often mentioned the increased positive dispositions of their
children, how their children read more, and the increased reading levels of their children.
These findings suggest that according to caregivers’ comments, students improved their
attitudes toward reading and their skills during the summer program.
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This research focused on different co-teaching models to determine if teacher candidates
view co-teaching as beneficial and effective in teaching secondary students the necessary
mathematics skills. Graduation from high school requires a math sequence consisting of
Algebra I, Geometry and Algebra II. Many students with disabilities and those who are
labeled “at-risk” have difficulty in completing these courses in order to graduate with a
diploma. Co-teaching is a strategy in which the special education teacher (who is an expert
in differentiation) instructs alongside the content teacher (who is an expert in a specific
content). Different models of co-teaching include one teach/ one drift, team teaching,
parallel teaching, alternative teaching, one teach/ one observe, and station teaching. Junior
level teacher candidates majoring in special education or math co-taught a high school
class of students both labeled disabled and “at-risk”. After this co-teaching was complete,
a Likert scale survey was given to these teacher candidates to collect and analyze their
experiences in co-teaching at the secondary level. This research investigates the benefits
and effectiveness of co-teaching when teaching math content for students who are labeled
as disabled and/or “at-risk”.

Avery Massie (left) and Hannah Hess
(right) presenting at the Michigan CEC
conference. Photo courtesy Hannah Hess.
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In the United States, academic engagement, environmental awareness, and health and
wellbeing among children are declining at a rapid rate. However, research indicates that
outdoor interventions have positive effects on behavior, mood, vitality, and engagement.
Start School Ready (SSR) and the Fennville Summer Reading Program are two outdoorbased programs aiming to increase positive behaviors, environmental attitudes, and academic
achievement in children.
SSR is a four-week summer program that hopes to increase kindergarten readiness among
children in poverty or without previous academic experience. Similarly, the Fennville Summer
Reading Program aims to provide children with nature-based activities and grade-level
appropriate books throughout the six-week program.
Researchers at Hope College assessed these two programs using a mixed-methods approach
in the summer of 2019. The current study focused on environmental attitudes and academic
achievement. The Connection to Nature Index and Attitudes Towards Outdoor Play surveys
were administered using a pre/post design at both Fennville Elementary (n = 36) and SSR
(n = 69). Parent focus groups were conducted at both sites and were transcribed, then coded
using a constant comparative method. In addition, Preschool Early Literacy Indicators
(PELI) and Dynamic Indicators of Basic Early Literacy Skills (DIBELS) were used at the
SSR program to measure academic achievement among students.
This study found that students at both programs were highly empathetic and connected
to nature before and after the programs. Furthermore, there was an increase in both their
perceived benefits of nature, as well as in their expression of fear toward nature. DIBELS
scores revealed that approximately half of the students tested were at-or above-grade-level
following the SSR intervention, while PELI assessment data showed a small decrease in
literacy scores following the program. These results indicate that short-term, outdoor
summer programs give students a more realistic view towards nature and can have varying
effects on academics.
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Currently, there is a negative stigma toward alternative schools. The purpose of this research
project is to examine alternative schools through the lens of good schools. Research suggests
that relying solely on numerical data does not provide a complete picture of good schools;
rather, parents, adolescents, and teachers use different criteria to determine a good school;
things such as climate in the school, available resources, a focus on students, and a strong
and engaged staff. The current study will use qualitative methods of observation, survey,
interview, and focus groups of teachers, students, and administrators who currently attend
or work at alternative schools. Because schools and classrooms are complex organizations,
having multiple voices from several data sources will give us a deeper understanding of
what occurs in alternative schools. Data will be analyzed using both grounded theory—
a process involving collecting and analyzing data concurrently so that we leave open the
possibility of uncovering new hypotheses or theories - and deductive methods of qualitative
research so that we might test our hypotheses of good schools. Finally, we will use a simple
statistical analysis to understand some of the qualitative data. Given that we want to know
the extent and value of the four characteristics of good schools; numerical data will provide
a focus for the analysis of the qualitative data. Our hypothesis asserts that alternative high
schools enact practices that demonstrate the characteristics of good schools. We hope this
data will show that the stigma of alternative schools is misunderstood and that alternative
schools provide valid and valuable educational opportunities for students who attend
alternative high schools.
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The management of multiligament knee injuries is a complex process starting with
identification of the injury. Multiple ligament injuries affect at least two of the four major
ligaments of the knee, the anterior cruciate, posterior cruciate, lateral collateral, and medial
collateral ligaments. Other structures associated with integrity and function of the knee,
include the anterolateral ligament (ALL) and synovial joint capsule. The ALL originates
on the femur, inserts on the tibia, and tightens with internal rotation of the knee. It is rare
to have an isolated ALL tear. A joint capsule is a dense fibrous connective tissue surrounding
the joint attaching on the bones. The joint capsule and specifically the posterior joint capsule
of the knee is important for stability while weight bearing and contains fluid for lubrication
of the joint. Each of these ligaments and structures are responsible for the stability of the
knee joint and limiting excessive arthrokinematic rolling, gliding, and sliding. Ligamentous
and other knee injuries often result from varus, valgus, hyperextension, and rotational forces.
Because of such forces, tibial plateau fractures can be associated with the ligament tear. Bony
involvement in the form of a fracture, alongside ligamentous injury leads to confounding
issues affecting pain, swelling, and functionality of the knee. This case study will take an in
depth look at surgical repair of the posterolateral joint capsule, LCL, and ALL coinciding
with a tibial plateau fracture and partial ACL tear.

External pneumatic compression (EPC) may have the ability to improve performance and
lactate clearance in athletes following exercise by physically “massaging” working muscles.
One brand of EPC, RecoveryPump™ (RP), is currently being used by the Hope College
Athletic Training Program. This study was designed to determine whether RP would
improve lactate clearance during a 30 min recovery period following a simulated 1500 m
dash, and thus improve performance in a subsequent simulated 800 m dash compared to
conventional active (AR) or passive recovery (PR). This design was chosen to see whether
RP might be beneficial between events in a track meet. To avoid environmental factors,
a 2.5 min maximal cycle test was used to mimic an 800m event, and a 5 min cycle test at
80% VO2max mimicked a 1500m race. Results found the AR group had significantly
lower blood lactate values compared to PR and RP groups during 30 minutes of recovery
(PR: 7.83 ± 0.78, RP: 7.11 ± 0.37, AR: 5.49 ± 0.47 mmol/L, p= 0.002, n = 7). During the
2.5-min cycle, the AR group had a significantly lower average heart rate when compared
to RP (AR: 160.86 ± 4.92 bpm, RP: 168.83 ± 5.12 bpm, Passive: 166.40 ±4.55, p= 0.007,
n= 9). There was no significant difference between groups for distance covered during the
2.5-min cycle (AR: 1.16 ± 0.20, PR: 1.18 ± 0.22, RP: 1.18 ± 0.25 km, p= 0.695, n=9). In
conclusion, no significant performance changes were reported in any group, thus minimal
evidence exists to support EPC providing performance benefits between middle distance
events in a track meet. Future research is necessary to determine the effectiveness of EPC
as a possible performance enhancer for other types of exercise.
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Carbohydrate mouth rinsing may have the potential to improve endurance cycling
performance in sub-elite cyclists. Carbohydrates present within the oral cavity have
been shown to stimulate specific brain areas related to exercise performance. Instead of
ingesting carbohydrates, simply rinsing and spitting a carbohydrate-heavy solution may
lead to improvements in endurance exercise performance. One example of this is rinsing
and spitting 25mL of Gatorade for 10 seconds. This study was designed to determine
whether rinsing and spitting a 25mL carbohydrate-heavy mouth rinse for 10 seconds in
15-minute intervals could improve the distance covered in sub-elite male and female cyclists
during a 45-minute cycling bout (n=11). It was hypothesized that if participants used the
carbohydrate mouth rinse technique throughout the cycling bout, they would cover more
distance compared to a placebo mouth rinse. Results revealed that study participants did
significantly improve the distance covered during a 45-minute cycling bout (control: 13.060.64 km,
treatment: 13.360.62 km, p=.028). It is important to note that this significant difference
was not due to a learning effect between each testing trial date since the order of trials
was counterbalanced, and when distance was compared from the first trial to the second,
there was no difference (day one: 13.310.62 km, day two: 13.110.63, p=.187). Therefore,
carbohydrate mouth rinse can improve endurance performance in sub-elite cyclists.
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Pain tolerance is defined as the highest intensity of painful stimulation that someone is
able to endure. Grit is defined as an individual’s ability to persevere through challenges.
Both attributes could impact athlete performance, however the relationship between these
two measures is unclear. Purpose: To examine the potential relationship between pain
tolerance and grit amongst Division III collegiate athletes. Methods: Eighty participants
(height 171.809.88cm; weight 164.3331.18lb; age 20.244.88) were recruited from eight
different sports teams at Hope College: softball (n=21), soccer (n=14), basketball (n=10),
football (n=9), lacrosse (n=8), hockey (n=7), cross country (n=6), and swimming (n=5).
Student-athletes completed a cold pressor test to determine their pain tolerance. Participants
submerged their left hand in ice water and rated their pain on a scale of 0-10 every 10 seconds
for up to 3 minutes. Following the test, participants completed an 8-item grit survey.
Results: Hockey scored highest on pain tolerance (3.57 0.98), followed by football (4.67
1.66), cross-country (4.75 2.50), lacrosse (5.40 2.37) and basketball (5.85 1.97). Swimming
(6.002.00), soccer (6.29 2.16), and softball (7.202.31) scored lowest. In terms of Grit,
cross-country (3.910.43) and swimming (3.90 0.21) scored highest, followed by hockey
(3.89 0.57), basketball (3.79 0.38), football (3.78 0.36), softball (3.720.48),soccer (3.52 0.44),
and lacrosse (3.48 0.56). It is unclear based on sample size and descriptive statistics whether
a relationship between pain and grit exists. Data analysis is ongoing and additional results
will be presented at the Hope College Celebration of Undergraduate Research.
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Stroboscopic training may improve pitch recognition in baseball players as there has been
evidence that visual training can improve pitch recognition. Senaptec strobe goggles have been
used by athletes in the hopes of improving overall performance. This study was designed to
identify if training with strobe goggles could improve a baseball player’s ability to recognize
pitches more successfully than training without strobe goggles. Participants were divided
into a group that trained in 9 sessions with strobe (EXP, n=5) and a group that trained in 9
sessions without strobe (CON, n=5). Each group completed a pretest of 20 pitches without
strobe prior to training and completed an identical posttest after the training sessions were
complete. It was hypothesized that there would be a significant difference between pre and
post test scores regardless of the treatment group. Additionally, it was hypothesized that there
would be a significant difference in pitch recognition ability between the experimental and
control group. After the 9 training sessions were complete, significant improvements were
evident among the experimental group scores (pre: .60/1.00, post: .75/1.00, p=.028).
Improvement was evident in the average scores of the control group from pre to post,
however these differences were not statistically significant (pre: .57/1.00, post: .69/1.00,
p=.186). There were no significant differences between groups (p=.481). The current study
shows partial support for stroboscopic training use in baseball but further research is needed
to support and broaden current findings.

Stroboscopic visual training involves intermittently disrupting vision. Under these suboptimal
conditions, individuals see only snapshots of their environment forcing them to more
effectively use their limited visual input (Appelbaum & Erickson, 2016). Subsequently, the
stroboscopic effect leads to enhanced visual skills when returning to normal conditions.
Although prior research has found improved visuomotor performance following training
with stroboscopic eyewear, the abundance of literature is scant and lacks reliable assessment
tools. Purpose: Examine how training with strobe glasses effects hitting accuracy among
collegiate tennis players. Methods: Fourteen Hope College tennis players (EXP: 7, CON:
7) completed the study. The experimental group trained under stroboscopic conditions,
while the control group trained under normal visual conditions. The Hitting Accuracy
Tennis Test (HATT) was used to assess shot accuracy. Each shot was given a score based
upon location hit on the opposite side of the net. The training protocol consisted of four
25-minute hitting sessions (e.g., 5-minutes forehand, 5-minutes backhand, then a 5-minute
break before resuming the same hitting protocol). Results: Although mean scores suggest
improvement from pre (score: 15.00, SD = 9.15) to post test (score: 23.71, SD = 6.42) among
the experimental group, there were no significant differences (p > 0.05). The experimental
group had a higher post-test mean (score: 23.71, SD = 9.15) than the control group (score:
18.00, SD = 9.09), however, there were no significant differences (p > 0.05). Conclusion:
Findings show trends in hitting accuracy performance overtime, however there was no
significant difference between HATT assessment scores. This indicates that an extended period
of training with the stroboscopic eyewear could lead to improvements in tennis shot accuracy.
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Fractures in a collision sport like football are not uncommon, but tibial shaft fractures
accompanied with fibular fractures are much more common than we may think. Fractures
to the tibia can be categorized as low-energy and high-energy fractures. Low-energy fractures
are defined as a result of twisting or falling from standing height or lower. In contrast,
high-energy fractures are sustained from high levels of force such as those imparted in
motor vehicle accidents or falling from a height higher than standing height.
It has been noted that the force generated during tackles and competition on the football
field are similar to repetitive motor vehicle crashes. Therefore, we should not be surprised
to occasionally see a high-energy tibia/fibula fracture on the field of play. In this case
study, we will be looking at a transverse fracture of the diaphysis of the tibia and fibula,
with an anterior displacement and posterior angulation of the distal fragments. We will
examine the emergency care, treatment/surgery, and rehabilitation considerations enacted
during the subsequent medical care. The surgical course for this particular injury was
an intramedullary nailing of the tibia fracture, with a nonoperative treatment of a fibula
fracture. There are a variety of surgical and nonsurgical treatment options for tibia shaft
fractures such as closed reduction and immobilization, internal or external fixation, each
with pros and cons and implications for rehabilitation. An internal fixation is the surgical
treatment of approximating the bones with surgical hardware that includes, but is not limited
to screws, plates, rods, and nails. With external fixation procedures, pins, clamps, and rods
are used to stabilize the fracture from the outside. Tibial shaft fractures are complex in nature
and the emergency management, post-surgical rehabilitation, psychological management,
and return to play progression will be discussed as part of this case.
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Caffeine is an ergogenic aid that is used by athletes and non-athletes alike for its widely
accepted positive effects on athletic performance. Prior studies have shown that caffeine
can improve vertical jump performance. Vertical jump is an important skill for many sports
such as volleyball, track, and basketball. Caffeine can be consumed in various forms such
as a pill, gum, or gel. The pill form of caffeine has been thoroughly studied; however, there
is less research on newer caffeine supplements such as caffeine gum and gel. In addition,
there have been no studies that compare different types of caffeine supplements and their
relative effects on vertical jump test performance. The purpose of this study was to identify the type of caffeine administration that would be most effective in increasing vertical
jump performance. Eighteen NCAA Division III volleyball, track, and basketball athletes
were recruited from Hope College. The participants visited the lab for one familiarization
visit and for six testing sessions where they either consumed 3 mg/kg of pill, gum, and
gel caffeine supplements or a placebo of each supplement type. Participants received one
treatment per visit and the supplement they received was assigned in a counterbalanced,
double-blinded manner. After consumption of the supplement, participants waited for the
optimal time of bloodstream absorption for the given supplement (30 minutes for pill, 10
minutes for gum and gel), completed a 5-minute standardized warm-up, and then performed
a jump test. The vertical jump test consisted of three countermovement jumps on a Just
Jump mat separated by a 30-second rest. It was hypothesized that the caffeine gel would
cause the greatest increase in vertical jump performance. Significant results would allow
caffeine gel to be recommended as an effective method for improving vertical jump in the
studied population. Results will be available in March 2020.

Due to the high-velocity movements and frequent collisions, football has one of the highest
injury rates out of every sport, across all divisions. According to the NCAA, upper limb
injuries account for 16.9% of the injuries that occur in football, this includes the shoulder,
elbow, wrist, and hand. According to Barton et al. in a review of all injuries that occur to
the hand or wrist during sport, twenty-five percent of them are fractures. The wrist and
hand are complex structurally and functionally, therefore, not all injuries can be treated the
same. Three, healthy, intercollegiate football players, ranging from ages 19-22, sustained
a hand/wrist fracture during Hope College’s 2019 season. The purpose of this study is to
examine the differences between these fractures and considerations relative to treatment
options and criteria for return to play for each of these players. This study will compare the
injuries that occurred in each of these athletes, how the severity of their injuries affected
their ability to participate and perform activities of daily living, and the measures that had
to be taken in order to protect the athlete from further injury.
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Balance is a critical component of a person’s ability to complete Activities of Daily Living
(ADLs). A special importance in the ability to complete ADLs is found in elderly populations,
as balance, mobility, strength, flexibility, and other markers of physical fitness tend to diminish
with age. Without all of these components, but namely balance, an elderly person can find
themselves at risk for falls and the injuries/illness that follow may be life-threatening. To
combat this, several studies have investigated the effectiveness of a balance intervention
training program on improving balance in aging populations. However, those studies have
largely neglected individuals residing within assisted living facilities. Thus, the purpose of
this study was to determine the effect of a six-week intervention on balance and falls in an
assisted living facility population. Twelve participants attended three balance classes per
week for six weeks led by a team of three Exercise Science students, while six participants
remained in the control group and did not attend the balance class. Prior to the six-week
program, another exercise science student assessed all eighteen study participants for balance
confidence using the Activities-Specific Balance Confidence Scale, for mobility using the
Timed Up & Go, and for balance performance using the Bertec computer system. At the
end of the six-week program, all eighteen study participants will be reevaluated by the
original tester, who was blinded from the participants’ group membership. It is the hope
that at the end of the six-week program, a significant improvement in balance confidence,
mobility and performance will be found for those in the experimental group.

Pain tolerance is defined as the highest intensity of painful stimulation that someone is able
to endure. Previous research has examined pain tolerance across athlete groups. However,
research into the pain tolerance of trail runners is lacking. Purpose: The purpose of this
study was to examine the differences in pain tolerance of trail runners and compare it to
another nontraditional sport (CrossFit). The second purpose was to examine the relationship
between pain tolerance and trail running performance during a 13.1 and 26.2-mile trail
run. Methods: Eleven trail runners (male n=7, female n=4) and four CrossFit athletes
(male n=2, female n=2) completed a cold pressor test. The participant submerged their
left hand into ice water and rated their pain on a scale of 0-10 every 10 seconds for 3
minutes. The participant could remove their hand from the water at any point during the
test. The water temperature was maintained at approximately 2 degrees Celsius. Six of
the trail runners completed either the Riley Trails marathon (n=4) or the half marathon
(n=2). The trail runners time for every loop and finish were recorded to determine race
performance. Results: Trail runners appear to have a greater pain threshold compared
to CrossFit athletes (trail runners=5.92 ± 2.25, CrossFit=6.71 ± 2.06). Trail runners with
greater pain tolerance also appear to have performed better during the Riley Trails marathon.
Conclusion: While pain tolerance was greater among the runners, the low number of
participants within each group makes any meaningful analysis challenging. Additional
participants should be recruited in an effort to bring greater clarity to this topic.
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Blood flow restriction (BFR) to skeletal muscle is a training technique that has been used
to increase athletic performance. Previous research has demonstrated a positive effect
of blood flow restriction during resistance training and also on cycling and swimming
performance. However, there is scant literature on BFR’s effect on running performance.
Purpose: Therefore, the purpose of the study was to examine the effect of three different
BFR “preconditioning” protocols on running performance. Methods: Participants were
runners from Hope College and the Holland community. Participants visited the lab on three
separate occasions. Each visit consisted of a BFR preconditioning protocol (full restriction,
semi restriction, and leg elevation) followed by a 1.5-mile time trial. The order of protocols
was randomized and counterbalanced. Full restriction involved complete arterial and venous
occlusion of the lower legs. Blood was restricted (via blood pressure cuffs inflated to 220
mmHg at the thigh) to each leg for 5 minutes at a time. The semi-restriction protocol was
the same but only reduced arterial and venous blood flow to the lower leg (cuff inflated to
20mmHg). The leg elevation condition required the participant to position their legs at 90
degrees against a wall for 5 minutes at a time. The duration of each protocol was 30 minutes.
After each condition, the participants ran 1.5 miles as fast as possible on a motorized treadmill
or indoor track. Heart rate and perceived exertion were measured throughout. Results:
Observed differences between protocols may increase knowledge as to the efficacy of BFR
preconditioning on running performance. Data collection is ongoing. Results will be available
during the Celebration of Undergraduate Research.

Purpose: The purpose of this study was to determine the accuracy of the Polar® OH1 and
A370 HR monitors during periods of rest, walking/running, and active/passive recovery
from exercise in a diverse population. Methods: Forty-two participants (females n=20,
males n=22) wore an OH1 on their dominant bicep, an A370 monitor on the opposite wrist,
and a previously validated chest HR monitor (Polar RS400) that served as the criterion
measurement. Participants’ skin color was categorized using the Fitzpatrick Scale. After
rest periods in a supine, seated, and standing position, each participant began walking on
a treadmill at a speed of 1.6 kilometers per hour (kph). Treadmill speed was increased by
1.6 kph every two minutes until participants reached volitional fatigue. Then, participants
walked at 4.8 kph for two minutes followed by a seated two-minute recovery stage. HR was
recorded from each device in 30-second increments. Results: Each device demonstrated a
strong correlation with the RS400 (OH1 r2 = 0.99 and A370 r2= 0.94) across time points
and skin color groups. However, dependent paired t-tests revealed a significant difference
between devices in total mean HR (RS400:102.3 vs. OH1:101.9 and A370:106.4 bpm,
p<0.001). The OH1 was 88% accurate during rest, 78% accurate during exercise, and
88% accurate during recovery. The A370 was 88% accurate during rest, 39% accurate
during exercise, and 73% accurate during recovery. Overall accuracy of the OH1 and
A370 was 83% and 61% respectively. Skin color did not impact device accuracy.
Conclusion: Both devices were accurate during rest, but the A370 both over and
underestimated during exercise. Although no significant difference was observed when
accounting for skin color, additional research should investigate the impact of skin
pigmentation on optical sensor accuracy.
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Many people begin sports at a young age, and some continue into college. Various factors
play a role in sport commitment, such as feelings of obligation to continue the sport (social
constraint) or social encouragement, care, and empathy from others (social support –
emotional). Additionally, athletes vary in terms of who they see themselves as accountable
to (e.g., themselves, teammates, coaches, trainers, fans, the school, athletic associations, and
God) and how accountable they are to others in their lives more generally. Finally, athletes
may vary in flourishing, which includes both feeling good and functioning well in relationships
and with purpose.
The aim of this study was to investigate sport commitment, accountability, and flourishing
in athletes involved in high and low interdependent sports. In this sample, we predicted
that social support would have especially strong and positive correlations with relational
accountability and with flourishing.
The current sample includes 240 Division III athletes (Males = 121; Females = 119; ages
18 through 23+, with a median age of 19) from various sports low in interdependence
(Golf = 11; Cross Country = 40; Swimming and Diving = 40) and high in interdependence
(Soccer = 41; Volleyball = 23; Football = 58; Basketball = 31). They were surveyed during
the middle of their competitive season. Each athlete was emailed and asked to independently
complete a 15-20 minute survey including demographic information, questions about
who they believe they are accountable to as athletes, as well as the Sport Commitment
Questionnaire-2, an accountability scale, and a flourishing questionnaire.
This study is ongoing, and results will be available during the poster celebration.
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A deep vein thrombosis (DVT) is a blood clot in one of the major veins of the body. They
are caused by a variety of factors, including immobilization for an extended period of
time, injury to the vein, or certain medications. Immobilization can mean a variety of
things including immobilization in a brace or cast, sitting for extended periods of time,
or having a sedentary lifestyle. Smoking, obesity, and high blood pressure also all increase
the risk of a DVT because of the turbulent blood flow that can develop as a result. This
reduction in laminar flow creates eddies in the blood flow that can allow a clotting cascade
to occur and a thrombus to form. The danger of these thromboses is the risk of the clot
breaking off of the venous wall and becoming an embolism in other parts of the body. An
area of particular concern is the lungs, where an embolism can become a life threatening
condition. While it is often simplified to thrombin acting on fibrinogen to becoming fibrin,
clotting is an intricate process that is controlled by 13 clotting factors. Each clotting factor
is carefully inhibited by a specific protein that prevents blood from clotting inappropriately.
Factor V Leidens is a mutation of proaccelerin, more commonly known as factor V clotting
factor, that makes it less responsive to its inhibitory protein, protein C. This reduced
responsiveness to protein C makes it easier for a clotting cascade to occur and a DVT
might occur. Another mutation that will affect blood coagulation is a condition where the
body produces less of the inhibitory protein C. This protein C deficiency can interact with
factor V leidens by significantly increasing the chances of a DVT occurring. The most
effective way of prophylactically treating a DVT is by preventing immobilization from
occurring. Taking blood thinners preventatively, such as baby aspirin, can also thin the
blood enough to keep the blood from clotting. Once a DVT has occurred, the most effective
way to treat it is a powerful dosage of blood thinners. In extreme cases, thromboembolitics
can be used to break the clot up and allow it to be reabsorbed into the body. This case
will explore a case of a middle aged elementary school teacher with factor V Leidens and
protein C deficiency that developed a large DVT in the lower extremity after an extended
period of immobilization.
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The Kohler effect describes the motivation gains that occur when completing a task alone
compared to individually (Feltz, Kerr, & Irwin, 2011). A majority of previous work focused
on this phenomenon has utilized isometric exercise tasks (e.g., plank exercise) with video edited
or virtual partners (Feltz et al., 2014). To date, no experimental studies have examined the
Kohler effect in a live sport setting. Therefore, the purpose of this study was two-fold: 1) to
examine potential motivation gains between an individual trial and group trial for a one-mile
timed run, and 2) to investigate whether the slowest ranked member of a group shows the
greatest improvement. Participants were recruited from Hope College Health Dynamics
classes and completed three one-mile time trials. All time trials were completed on a treadmill
where the participants were permitted to adjust speed as they desired. Primary outcome
measures included: completion time, self-efficacy, competitiveness, enjoyment, heart rate,
rating of perceived exertion. Three separate sessions included the familiarization, individual,
and group timed mile run. Participants were randomly assigned to groups of four separated
by gender for the group trial. Group trials were distinct from familiarization and individual
trials in that participants ran on treadmills immediately adjacent to each other and started
at the same time to mimic a real competition. Our initial hypothesis is that each individual
will show greater motivation gains in the group condition compared to when running alone.
Our secondary hypothesis is that the slowest ranked member of the group will show the
greatest improvement. Significant results would indicate that competing in a group setting
produces motivation gains, and would provide a basis for research into other group contexts
where the effect could be present. This study is ongoing, results will be available during the
poster celebration.
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Over the past several decades Africa has been developing economically as well as politically
with a growing number of countries experimenting with democracy. The struggles and the
triumphs of its democracies have been a result of different factors. These factors include
economic influences within states as well as social capital and civil society, culture, equality
and inclusive institutions. However there are influences that are still unknown. My research
will examine the relationship between international economic organizations and funding
and the correlation to success of African democracies.

This paper examines how the War on Terror has affected economic and policy development
in the countries in which the United States has had a major military operation, including
Iraq, Afghanistan, Pakistan, Somalia, and Yemen. In it, I question why some nations seem
to have had a better ability to rebound after US military intervention than others. This
project explores variations in US military support, general economic aid to foreign nations,
and targeted funds allocated for democratization in these countries.

As we look toward the 2020 presidential election, it is important to understand the support
bases of the various candidates. To explore this question, I examine the most recent
presidential election. In particular, I analyze whether the annual income of a voter
influenced who they voted for in the 2016 presidential election. I then seek to understand
the reason for this variation and what this says about the candidates and the support they
are attracting.
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The United States is divided into four different regions: Northeastern, Southern, Midwestern,
and Western. Each region, and the states within, differs from one another not just
geographically, but politically as well. The purpose of this research is to address these
different regions, and to try and answer the question: Does geography influence an
individual’s politics? The political map can be divided down into different categories:
regions, states, districts, cities, towns, neighborhoods. The purpose of this research is to
see if these areas differ politically, and, if so, why? Gerrymandering and geographic
sectionalism will aid the process of finding why regions differ politically from one another.
Many studies have shown that there is a direct correlation between the geographic region,
and one’s political views or tendencies. The goal of the research is to show that one some
regions depict more conservative political views, and how others depict more concern, or
less concern for politics in general.

Africa is home to an abundance of natural resources. They provide a number of different
economic implications, and as a result, have been converted into goods and have advanced
development globally. But these resources seem to cause a number of problems. Political
and economic gain by having control of resources cause corruption and conflict across
regions with an abundance of resources. The continent of Africa provides a large amount
of evidence for the abuse of resources, which has been termed the resource curse. The
curse occurs in states with an abundance of natural resources and minerals, such as gold,
diamonds, oil, and Ivory. A number of different factors come into play when looking at the
abuse of resources in African states. Political instability, military conflict, and the overall
grab for power and wealth are all influential factors when addressing the resource curse.
The purpose of this study is to address the negative connotations associated with the
resource curse, and why Africa as a whole is a primary example of this issue. While there
is an abundance of information on oil and diamonds impact on the resource curse, this
research will also look at the impacts seen across the wildlife industry, specifically the illegal
Ivory trade.

An individual’s religious identity typically plays an important role in how that individual
conducts themselves, and helps to form their beliefs on some of the most critical issues
in society. The Christian religion is no different and that identity plays a role in politics.
Despite the influential role one’s Christian identity may play in their political ideology,
not all Christians vote the same way. Some Christians are inclined to vote Republican and
others Democrat. This is representative of Christians who are conservative and others
who are liberal. To understand these patterns of voting behavior and political ideology,
this paper will take a deeper dive into what may be the underlying causes for differences
among Christians. I will examine different theories and perspectives to better understand
what makes some Christians vote Democrat and others Republican. In doing so, I will aim
to determine whether or not attending Christian institutions like church is the cause of the
variance seen in Christian voting differences and also examine other variables that may be
at play in this important issue.
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This study looks at factors that influence how Islamic women’s dress is viewed by individuals
in Muslim-majority countries. It includes a preliminary analysis of data taken from the Middle
Eastern Values Study (MEVS, 2011). The data is made up of the results of approximately
11,000 face-to-face interviews with individuals from Egypt, Iraq, Lebanon, and Pakistan.
Participants of the MEVS were asked to what extent they agreed with the statement that
their country would be a better society if its government were similar to Western governments.
Participants were also asked what they believed to be the most appropriate form of dress
for women in public. Our findings confirm the relationship between an individual’s
unfavorable view of Western governments and the belief that women should wear more
conservative forms of dress in public. We employ multiple regression to analyze the data
and the results show that there are other religious, demographic, and cultural factors that
also influence survey participants’ views on women’s dress.

Democracy has had a tumultuous experience in sub-Saharan Africa. However, democracy
has been gaining traction across the continent especially since the early 1990’s in the socalled “third wave” of democracy. This study explores democratic developments in Africa
in order to determine potential factors of influence within the creation and “success” of a
democracy, as reported by indices such as Freedom House Index and Transparency Index.
In addition to the resulting democracy, this study examines the process of the transition of
power from the previous regime of a country to the newfound democracy, and how this is
a critical make or break time frame. Lastly, this study also considers the countries that have
tried democractic systems, yet have shifted away from democracy in favor of more autocratic
regimes and what could be factors that contribute to that shift.

As Americans, we hold the belief that the older generations are more likely to have conservative
views, while younger generations tend to favor a more liberal based belief system. But is there
truth in that regarding the much debated, controversial topic of abortion? The population
of the generations of baby boomers and before are aging, and younger generations are being
put in control of deciding to support or oppose these controversial issues that have been
contested for nearly every previous generation. In understanding how younger generations
may vote on issues of abortion in the future, we can understand why generations trend
more towards supporting or opposing abortion rights. We can also begin to understand
why some generations may be viewed as more conservative or liberal, as abortion remains
a divisive topic between liberal and conservative parties.
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The American flag has become a staple in our day to day life and we have started to not
always notice it. Some churches display the American flag in their buildings. Some place it in
their entryway, some in their fellowship area, and some place it in their sanctuary. Scholars
have looked at how religion plays a role in voting behavior over time and how religion impacts
the way that congressmen and other politicians behave. Pushing the concept of the
intersection of religion and politics further, this project looks at churches displaying flags
in their sanctuaries. Do churches that display the American flag have similar opinions on
politics and does displaying it have an implication on the separation of church and state
in America or are there other effects? Can we look at a church that displays an American
flag in their sanctuary and accurately predict how the congregation will generally vote
and what types of views their church will hold? There is little research on this particular
question but this project will be looking to discover if there is a stronger leaning towards
Republican values in churches that display a flag in their sanctuary as opposed to others
and if there is a stronger nationalistic viewpoint in those churches. This will be measured
by looking at how often the pastors with flags in the sanctuary express similar views in the
pulpit and how congregants identify politically.

The 2016 presidential elections had interesting results that had people questioning if
the electoral college should still exist. While Donald Trump won a decisive victory in the
electoral college, Hillary Clinton carried the popular vote. This project explores how social
media and the web influenced people to go out and vote in the 2016 presidential elections,
and how the media influence people’s decision on who to vote for. This project utilizes data
from PolicyMap to identify how internet access compounds the urban/rural divide, which
may contribute to a more pronounced difference in the electoral college and popular votes.
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Countries with an abundance of highly valued natural resources face the possibility of
thriving or suffering due to the presence of such resources.
This uncertain result is known as either a resource blessing or resource curse. The current
literature suggests that the outcome of having valuable natural resources depends on the
strength of the institutions, the stability of the government, the extent of dependence on
the resources, and the trade relationships a country has with other countries. If a country
is strong in each of the above factors, research suggests that a country is more likely to
experience their natural resources as a blessing. Little is known, however, about how the
previous form of rule a former colony experience impacts a country’s ability to avoid
the pitfalls of a resource curse. My research will therefore add to the literature on the
“resource curse” by investigating if and how the form of rule during colonization (whether
direct or indirect) has impacted the extent/existence of the resource curse in multiple
countries in Sub-Saharan Africa.

There remains an ongoing debate as to whether foreign aid has harmful effects on the
economic development of sub-Saharan African countries. While scholars remain at odds
with one another regarding the aid question, the effects of the Cold War and the involvement
of the USSR in Africa are undeniable. This project seeks to identify said effects, whether
adverse or beneficial, then to examine how Soviet foreign investment in African proxy
states led to the development of economic and political institutions on the subcontinent.

Modern American politics is ever increasingly becoming an issue of importance within the
average American household; because of this, there has been a growth of political ideations
occurring throughout the past several decades that has led to pervasive tribalism throughout
American culture. This study analyzes the literature regarding political polarization in
America through the various factors that play a part in its formation, including the influence
of media in popular culture, rhetoric utilizing and/or inciting fear, and the benefits and
detriments related to polarization.
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The digital divide is a concept that explains the gap in technological access between the
global north and south. The purpose of this study is to show how technology can be used
to enact social change. This study has found that there is a positive correlation between
less technological access and less social change. As such, this study will also discuss factors
that limit countries’ ability to develop new technology. These factors include a country’s
economic strength, their literacy and educational standards, infrastructure in place, and
political organization.

I am studying the effects on U.S. military intervention on countries in Latin America and
how they recovered after the departure of the U.S. This will help understand the impact
the U.S. leaves behind on countries after being there for a while and it’s economic and
political significance. Specifically, I will be looking at a country’s GDP, median household
income, and government structure in years prior to and after the intervention and see what
correlation there is.
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The last three decades have seen states in Africa, alongside states around the world, experiment
with democracy to varying degrees. Scholarship on the successes and struggle among these
democratic attempts suggest certain factors influence the transitions to and consolidation of
democracy. These factors include structural and contingent factors, national vs. international
factors, and economic vs. political factors. Yet there are still unknown influences on democracy.
My research seeks to understand the call for democracy and the reasons why some citizens
are pro-democracy and others aren’t, what neopatrimonialism is and the implications that
it has on society. Lastly, understand how informal policies affect the nation and the many
Africans who are fighting for democracy.

This paper investigates and analyzes possible factors that influence economic growth in
countries that have had tremendous success in the last fifty years. We will analyze the
political situation that these countries are in and how their political decisions jeopardize
economic prosperity. Potential factors will be analyzed that have influenced a change in
the nation’s economy, with a particular emphasis on educational institutions as the main
contributor for economic growth. Education will be measured in two different ways:
average years of education and literacy level.

This research seeks to analyze comparatively the economic and political development
of Haiti and the Dominican Republic since their colonization. This project will focus on
factors that have led to the deep contrast between these two Western nations. This research
will investigate the correlation between United States foreign aid and the growth of industry
in Haiti, the role of climate change and national disasters, and the impact of differing
colonial pasts on these two neighbouring island countries. The negative impact from aid
involvement of the United States and multilateral institutions like the United Nations
will be examined. The association between economic and political development and the
mentioned factors will be explored throughout this activity. Socio-demographics and
economic data will be used to create measurements for political and economic development.
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This paper examines the Senate of the 115th US Congress to determine if the educational
background of members of Congress influences how many bills members sponsor and
co-sponsor. I examine both the highest degree earned and from where they received it
from. I will also be looking at other factors such as gender, age, political party affiliation,
and if they are a chair of a committee. Using data from the Congressional Research Service
and the Library of Congress, I theorize that members of Congress that have attained higher
levels of education are more likely to sponsor and co-sponsor legislation.

Countries with an abundance of highly valued natural resources face the possibility of
thriving or struggling due to the presence of such resources. This project examines the
potential resource curse in sub-Saharan Africa. The research here will draw on previous
insights on how resources affect economic and political development in Africa. I will consider
how the availability of valuable resources affects political elites’ relationship with their
citizens and why the impact of resources matters in a comparative perspective. Using data
collection and research on the existence of the resource curse, I expect to find that the curse
is real and effectively marginalizes many people groups from democratic participation and
competition in countries across the continent. The resource curse carries significance because
it helps to explain the political and economic realities found in sub-Saharan Africa.

The existence of a digital divide affects all information technology (IT) users. The digital
divide is known as the gap between those who are able to make effective use of technology
and the Internet, and those who are not. My project will explore the existence of a digital
divide between countries in the global north and countries in the global south. Additionally,
I will investigate the possible causes of the digital divide, and the positive or negative effects
the divide may have on societies, all with an emphasis on sub-Saharan Africa. Causes of
the digital divide can be traced to economic instability, an urban and rural divide, and lack
of infrastructure. Effects of the digital divide include increasing the urban and rural divide,
lack of opportunity and education, and inability of economic growth. I specifically look at
the digital divide in the Democratic Republic of Congo. Using data from the Democratic
Republic of Congo regarding aspects such as electricity, mobile phones, and internet access,
and internet cafes, I will analyze the existence of a digital divide in the country.

SOCIAL SCIENCES POLITICAL SCIENCE
Setback of Foreign Aid
in Sub-Saharan Africa
Sungmin Suh
Mentor:
Dr. Virginia Beard,
Political Science

Every year, tens of billions of dollars are transferred as foreign aid to so-called developing
countries, including sub-Saharan African states. My research regards the overall effectiveness
in the development of these recipients. Some evidence supports the success of foreign aid
in fostering development. My focus is to understand the effectiveness of foreign aid beyond
the individual outcomes of various aid programs. Particularly, I will explore how aid affects
investment, self-determination, democracy, and transparency in recipient nations. In this
study, I examine the realities of the countries at individual country-levels rather than the
macro measures focused on by such scholars as Paul Collier. This paper will answer whether
or not the real meaningfulness of the impact of foreign aid is treated as an ‘externality’.
Furthermore, it checks to see if foreign aid really created more negative impacts than positive.

Fall 2015 Political Science Research
Symposium. Photo courtesy Virginia
Beard.
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With voting turnouts so low it’s easy to assume that Americans today do not care about
politics; however, this might not be the case. With the increased use of social media,
Americans seem to be more and more connected than ever. It seems like everyone has
access to a smartphone that allows them to connect to the social world at the speed of
light. Political figures and activities are not an exception to social influence. Today,
presidents have twitter, senators have Instagram, and your neighbor lady Karen puts
her political opinion on Facebook way too much. As well as an emergence of social media
movements like the #ArabSpring movement, #MarchforOurLives movement, and the
#MeToo movement, all of which grew from small social media hashtags into national
movements that influenced political change. In this literature review, I will discuss the
effects of social media on political engagement. I expect my findings to show that social
media is making the American population more politically active due to the fact that we
are more interconnected than ever before where information is shared faster, more
efficiently, and with the goal of changing the world.

America observed increasing levels of polarization in its political sphere that eventually
resulted in negative partisanship that exists today. This research project will investigate
whether or not polarization in American politics is affecting the public’s political sentiments,
and how this then affects voting behavior. The goal is to examine the reason why the
American public is becoming more anti-democratic and what has been causing more voters
to vote for candidates outside the norm of presidency that has shaped Washington, D.C.
thus far. Polarization and changes in voting behavior will be examined in terms of partisan
voting, voter turnout rate, and percent of votes for a third-party or write-in candidate.
Such examinations will help reveal whether a relationship exists between polarization and
American democracy.
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Can listeners identify a vowel sound that isn’t there? Yes, we can! Silent centers are vowels with
most of the vowel removed (Peterson & Barney, 1952). Strange, Edman, and Jenkins (1979)
found that listeners were better able to identify the silent center vowels when they were
presented in consonantal context. If phonetic context increases accuracy of identification,
what is the potential impact of semantic context? To identify a silent center vowel word in
a sentence, would listeners rely more on the meaning of the sentence, or the sound of the
word?” This study seeks to understand how much of the vowel can be taken away before
participants can no longer identify the vowel. Prior research indicates that listeners can
identify silent center vowels with 80% of the vowel missing (Santos, Woodford, Meder,
Baird, & Trent-Brown, 2019). This study looks at accuracy with more of the vowel missing.
Participants were asked to correctly identify blocks comprised of fully intact sentences
containing h/vowel/d words and with silent centers in congruent contexts (where sentences
make sense with the target word, e.g., “He heard the sound of a bus”). Listeners were also
asked to correctly identify vowels in context manipulated silent centers sentences (where
sentences do not make sense with the target word; “He hoed the sound of a bus”). There
were two silent center conditions: one where 80% of the vowel was removed from the word,
another where 90% of the vowel was removed. Participants also rated their confidence on
a scale of 1 to 7 following their selections. We expect that participants will be faster and
more accurate with the 80% silent center vowels compared to the 90% silent centers. We
also predict that participants will be faster and more accurate if the vowel is in a contextually
congruent sentence.
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Although there has been research done on humility, a valid and reliable measure has not yet
been established. In this study, we will be assessing the reliability between self-report and
informant reported methods on personality traits, regarding intellectual humility. Intellectual
humility (IH) has been defined as the ability to own one’s intellectual limitations (Whitcomb
et al., 2017) and recognize one’s own knowledge while appreciating others’ intellectual
strengths (Porter & Schumann, 2018). Previous research has associated cognitive flexibility
as a predictor of IH (Zmigrod et al., 2019). This report will analyze the associations between
myside bias, which is the tendency to retrieve more arguments in support of one’s own
position than those against it, and IH. Participants will complete self-report measures of
personality, followed by a task measuring myside bias. The task requires them to indicate
their position on a proposal and generate arguments both for and against their position. A
participant with high myside bias will write a larger number of reasons for a controversial
topic they support, whereas one with low myside bias will write fewer reasons supporting
the opposing side of a controversial topic.
The concurrence of self-reported IH and informant-reported IH will be evaluated by gathering
contacts from the participant. One subscale of IH is open-mindedness, defined as acknowledging
the limitations of one’s knowledge relative to others (Alfano et al., 2017). A secondary
subscale is intellectual modesty, defined as a low concern for the reputation of one’s cognitive
ability. The third subscale, owning intellectual limitations, was drawn from Whitcomb et al.
(2015) regarding one’s sensitivity of one’s own dispositions. Engagement is the willingness
to participate in conversation to encounter ideas different than one’s own (Alfano et al., 2017).
Lack of intellectual overconfidence is defined as the acknowledgment of others’ cognitive
abilities and willingness to hear other perspectives (Krumrei-Mancuso & Rouse, 2016).
We expect self-reported IH and informant-reported IH to have a relationship within the
dimensions of open-mindedness, intellectual modesty, and owning intellectual limitations.
Moreover, we expect myside bias to have a relationship within open-mindedness, engagement,
openness to revising one’s viewpoint, and lack of intellectual overconfidence dimensions.
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All healthy relationships between people or groups require trust (Simpson, 2007). However,
empirical evidence on the predictors of trust has been limited (Gill et al., 2005; Kappmeier,
2016). Recently, Kappmeier (2016) conceptualized trust multidimensionally, proposing the
Intergroup Trust Model, which examines trust in five dimensions: competence, integrity,
compassion, compatibility, and security. The aggregate of these dimensions is posited to
represent a more complete picture of trust. Specifically, the dimensions of compassion and
compatibility have acted as mediators between bias and overall trust with the police for
minority group members (Kappmeier et al., 2019). Previous research has found that perceived
religiousness tends to promote greater trust (Gervais et al., 2011). However, researchers
have not systematically evaluated individual differences as predictors of trusting religious
outgroup members. The tendency to identify with all humanity has been connected to
empathy, and may be a meaningful predictor of trusting outgroup members (McFarland
et al., 2013). In the current study, we use religious identity as the defining group identity
in our analysis of intergroup trust.
Participants were undergraduate students recruited from introductory psychology classes
and from an online data pool. We anticipated IWAH would predict flourishing, feelings
of safety and security in outgroup spaces, and overall trust. Furthermore, we hypothesized
the integrity, compassion, and security dimensions would mediate these relationships and
centrality of religious identity would act as a moderator. Participants with high scores in
IWAH would also be more likely to flourish, generally feel more safe and secure in outgroup
spaces, and will have higher overall ratings of trust, using regression analyses and mediation
models (PROCESS). These results will help us begin to understand the nature of intergroup
trust between people of different religious identities. Furthermore, these results will contribute
to the ongoing development of a more thorough and consistent construct of trust.
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Intellectual humility (IH) has been a controversial virtue in research to define, but one example
is when one is attentive to and owns their limitations because no one is appropriately motivated
to pursue truth, knowledge and understanding (Whitcomb et al., 2015). In previous research,
IH has been found to be positively correlated to prosocial values (Krumrei-Mancuso 2017),
being open to opposing viewpoints (Porter and Schumann 2018) amongst other things. Our
study seeks to fill in the gap in research on IH and its relationship with cognitive biases,
specifically overconfidence bias, or the tendency to be overconfident in one’s abilities. In
this study, participants completed a self report questionnaire, assessing their IH and Big
Five personality traits. IH was measured using components from the General Intellectual
Humility Scale (Leary et al. 2017), the Comprehensive Intellectual Humility Scale
(Krumrei-Mancuso Rouse 2016), the Limitations-Owning Intellectual Humility Scale
(Haggard et al. 2018), and a multidimensional intellectual humility scale (Alfano 2017).
Post questionnaire, participants answered 30 trivia questions as well as rated their confidence
level for each question and provided an overall confidence level at the end of the test.
Overconfidence bias was measured using a formula to calculate the difference between
the average self reported confidence level and the percentage of correct answers of trivia
questions. Participants provided the emails of up to five individuals who know them the best
and these individuals completed peer reports on participants’ personalities as well. It was
predicted that self report IH and informant report IH would show high levels of reliability.
More specifically, we predicted that certain components of IH—owning intellectual limitations,
open mindedness, and intellectual modesty—would be the most consistent between self
reports and informant reports. It was also predicted that IH would be negatively correlated
with level of overconfidence, more specifically, with these components of IH: lack of
intellectual overconfidence, appropriate discomfort with limitations, owning intellectual
limitations, and open mindedness. These components are all related to being too focused
on one’s own intellectual strengths that they disregard their possible limitations. This would
seem to be associated with someone who demonstrates overconfidence bias. Results of this
research will help further the overall knowledge of IH, and potentially could implement
ways to personally develop IH.
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Interpersonal relationships are a healthy part of human life; however, conflicts within
relationships commonly occur, which impact individual well-being. Individuals utilize emotion
regulation strategy to manage their emotions post-transgression. Past literature argued
specific regulation strategies can be either adaptive or maladaptive, yielding either positive
or negative immediate effects on overall affect and cognition (Aldao & Nolen-Hoeksema
2011; Aldao & Nolen-Hoeksema 2012; Gross & John, 2003).

Bradley Dixon
Lauren Thorne

In the present study, undergraduate students (N = 104); who experienced an interpersonal
transgression were randomly assigned to one cognitive strategy: acceptance, cognitive
reappraisal, or rumination. An initial laboratory visit included imagery, a short emotion
regulation strategy training, and reflective writing. Participants then completed an online
daily diary for seven days. The daily diary evaluated the effect of the interventions over
time to compare within and between group differences in negative and positive emotion,
rumination, and forgiveness. We also compared how individual differences such as empathy
and permanence of the relationship affected the influence of cognitive strategy intervention.

Mentor:
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We hypothesize reappraisal will result in increased forgiveness and decreased negative
affect compared to acceptance and rumination, whereas acceptance will produce increased
positive emotions and decreased rumination. Additionally, we expect participants with
greater trait empathy and forgiveness will find the adaptive strategies most effective. The
outcomes of this study will provide insight into the benefit of short emotion regulation
interventions on forgiveness and how even brief interventions can facilitate adaptive
cognitive regulation strategies.

2019 Celebration of Undergradurate
Research and Creative Activity.
Photo courtesy Hope College Public
Affairs and Marketing. Photo credit:
Steven M. Herppich.
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Sexual imprinting has been studied extensively in animals, demonstrating that animals use
their parents’ physical characteristics as a template when choosing a partner (Akao et al., 2017).
This idea also has been extended to humans, with several studies showing that people tend
to be attracted to and/or choose partners who resemble their opposite-sex parents on physical
traits (Bressan & Damian, 2017; Heffernan et al., 2010). However, little is known about the
role of non-physical parental characteristics in human mate choice. To date, only a handful
of studies have explored similarities between people’s opposite-sex parents and romantic
partners on traits like personality or intelligence, and this work suffers from a number of
limitations (Akao et al., 2017; Gyuris et al., 2010; McCrae et al., 2012). Our study fills this
gap by examining whether people’s opposite-sex parents’ traits predict their implicit and
explicit preferences for these traits (and their partner’s characteristics, if partnered), and if
these associations are moderated by the quality of the parent-child relationship. Data were
collected from 316 undergraduate participants (93 men, 224 women). Participants first
completed a series of online single-category implicit association tests to determine their
unconscious associations with three dimensions of traits desired in a long-term partner
(attractiveness/vitality, status/resources, warmth/trustworthiness). Participants then
completed a survey rating their explicit preferences, their opposite-sex parent, themselves,
and their current partner on these same characteristics. Parent-child relationship quality
also was assessed. We hypothesize that participants’ ratings of their parent on each trait
dimension will be positively correlated with their implicit and explicit preferences for these
traits in a long-term partner and with their rating of their current partner on these traits,
and that these links will be stronger for participants who report higher quality relationships
with their parents. Analyses testing these hypotheses are currently underway.
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Over the summer, children may be enrolled in summer programs to further their education,
but these may interfere with time spent outdoors. Interventions have been implemented to
incorporate nature-based activities into educational settings. Research has shown that these
previous interventions can positively affect behavior (Amoly et al., 2014; Kuo, Browning, &
Penner, 2018), mood (Roe & Aspinall, 2011), vitality (Ryan et al., 2010), and engagement
(Elliot, Ten Eycke, Chan, & Muller, 2014), but these studies lack research rigor (Becker et
al., 2017; Blair, 2009; Williams & Dixon, 2013) and include bias (Williams & Dixon, 2013).
One goal of this study was to systematically examine the effects of a summer reading program
using nature-based interventions on students’ psychological and physical well-being,
emotional regulation, sleep habits, and mood, such as happiness and anxiety. Participants
completed a pre-intervention survey to collect information about happiness levels in school
using the School Children’s Happiness Inventory (SCHI) and Faces Scale, sleep using
the Sleep Self-Report (SSR), emotional regulation of worry, anger, and sadness using the
Children’s Worry/Anger/Sadness Management Scales, along with physical well-being and
quality of life using the Pediatric Quality of Life Inventory (Peds QL 4.0). At the end of
the reading program intervention, participants completed post-intervention surveys that
assessed the same variables as the pre-intervention surveys. Data collection was completed
by August. We found that the program had an overall positive effect on students, with
significant positive effects on sleep habits, emotional functioning, and emotional regulation.
This project sought to understand the relationship between outdoor programs and student
attitudes, well-being, and behaviors, especially as it pertains to the health of students and
how type of education may influence them.
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People respond to stress in a variety of ways. Resilience, or the ability to bounce back from
adversity, is a common response (Bonanno, 2004). Because adversity is common, it is vital
to further examine sources of resilience. There is a lack of knowledge related to resilience
and everyday stress, thus, we intended to study the relationship between resilience resources
and acute stressors. In particular, we wanted to test whether people with higher resilience
resources experienced acute stressors as less stressful than others and whether self-ratings
of resilience resources would change after exposure to acute stress. Participants are recruited
through a student subject pool. Participants complete a pre-survey online containing multiple
measures of resilience and other factors related to resilience. Five to 10 days later, participants
come in to the lab and complete two acute stressors: a Paced Auditory Serial Addition
Task (Lejuez, Kahler, & Brown, 2003) and an autobiographical emotional memory task
(Mills & D’Mello, 2014), as well as a survey, and a values affirmation task to mitigate distress
(Meagher & Marsh, 2017). In the survey, we assess resilience with various measures
including the Resilience Resource Scale from Julian and colleagues (under review), perceived
stress (Cohen & Williamson, 1988), and other constructs (e.g., religiousness, health, depression,
anxiety). We predict that resilience resources will correlate positively with measures of
resilience, life satisfaction, optimism, coping, social support, personality, religious identity
and involvement, emotional intelligence, and general health. In addition, we expect that
resilience resources will be predictive of lower perceptions of stress in response to exposure
to acute stress and that the resilience resource scores will not change as much as other
measures of resilience after exposure to acute stress. This study will provide additional
evidence on how resilience functions in people’s lives. A better understanding of resilience
could be used to influence our mental and physical health, our stress and coping skills, and
our satisfaction with life.
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The present study investigated the virtue of accountability in relation to self-regulation,
including heart rate variability (HRV) as a physiological indicator. Accountable people carry
out their responsibilities to others to whom they owe a response, and they make corrections and
improvements to have a positive impact. Conceptualized as a virtue, welcoming accountability
promotes subjective well-being and relational flourishing (Clayton & Hayden, 2019). Past
research demonstrated the predictive value of self-reported self-regulation when measuring
accountability (Clayton & Hayden, 2019) and provided evidence for a link between HRV
and self-regulation (Geisler, Vennewald, Kubiak, & Weber, 2010). However, HRV has yet
to be evaluated as a predictor of accountability mediated by self-reported self-regulation.
This study utilizes a within-subjects design to determine the effects of two contrasting
conditions, welcoming and resisting mindsets, in response to corrective feedback from a
real-life supervisor. Participants are balanced across gender with counterbalanced orders.
The welcoming mindset involves participants valuing the supervisor’s feedback and believing
oneself capable of change. When participants engage in the resistant mindset, they devalue
the supervisor’s feedback and believe they have no need to change. Participants from an
undergraduate college (current N = 98) engage in imagery trials while their physiology
was recorded. They then complete state ratings and provide written descriptions of their
emotions, thoughts, and imagined actions during the imagery trials.
We hypothesize that when participants are in the welcoming mindset, they will experience
higher HRV and rated self-regulation compared to when they adopt the resistant mindset. We
anticipate participant’s welcoming mindset will have increased self-regulation, accountability,
and flourishing scores compared to the resisting mindset. Data will be analyzed using repeated
measures ANOVA. This study will add clarity to previous research on accountability and
expand knowledge on self-regulation and flourishing—particularly within the context of
interpersonal relationships.
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Struggle for Some and Not
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This study investigated accountability, a new relational virtue in positive psychology. Accountable
people are responsive to others for their responsibilities in those relationships. The positive
psychology literature already focuses on two relational virtues: forgiveness and gratitude.
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Empathy is a positive correlate of both forgiveness and gratitude (Fehr, Gelfand, & Nag,
2011; McCullough, Emmons, & Tsang, 2002). Thus, we predicted that accountability
would directly correlate with empathy and with these relational virtues. One individual
difference variable that has reliably predicted self-reported empathy is gender. Specifically,
a meta-analysis showed that females self-reported higher empathy scores than males
(Eisenberg & Lennon, 1983). Further, gender has had an indirect effect on forgiveness
and gratitude through empathy (Witvliet et al., 2018, 2019).
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A sample of 311 midwestern undergraduate students self-identified their gender (160 Female,
150 Male, 1 Other), ethnicity (81.0% White, 11.3% AHANA only, 7.4% White and
AHANA, 0.3% Other), and age (M = 19.3, SD = 1.3). Participants completed self-report
measures of empathy, accountability, forgiveness, and gratitude at individual computer
stations using Qualtrics software.
Accountability was directly correlated with empathy, forgiveness, and gratitude. Females
scored higher on empathy than males. Gender had an indirect effect on accountability
through empathy using Hayes’ PROCESS model 4. Empathy also mediated the relationship
of gender with forgiveness and gratitude in this sample.
This study replicated gender, empathy, forgiveness, and gratitude findings and contributed
new discoveries about accountability. Importantly, people who are less empathic struggle
to be accountable, forgiving, and grateful. Conversely, more empathic people also embody
these relational virtues. Females were more empathic than males, and gender was connected
to accountability, forgiveness, and gratitude through empathy. These results highlight the
key role of empathy, suggesting that interventions that develop empathic perspective-taking
and concern for others may also promote relational virtues.

SOCIAL SCIENCES PSYCHOLOGY
Different Mindsets
Impact the Willingness
to be Accountable to
a Real-life Supervisor
Ashley Hayden
Jonah Oman
Emily Peterson
Amanda Schultz
Katrina Clayton
Isabelle Matthews
Hannah Bugg
Lucy Cousens
Victoria Gardner
Mentors:
Dr. Charlotte
vanOyen-Witvliet,
Psychology
Dr. Lindsey Root-Luna,
Psychology
This project/publication was
made possible through the
support of a grant from the
Templeton Religion Trust.
The opinions expressed here
are those of the authors and
do not necessarily reflect the
views of the Templeton
Religion Trust.

This experiment tested the effect of reappraisal mindsets on the willingness to be accountable
to a real-life supervisor for one’s responsibilities. We hypothesized that a mindset focused
on valuing a supervisor’s perspective and emphasizing one’s ability to adapt as requested
would increase empathy and accountability, along with positive emotion language, compared
to a control condition. In contrast, we hypothesized that a mindset focused on one’s own
perspective and preference not to make changes based on supervisory feedback would
decrease empathy and accountability scores while increasing negative emotion language
regarding a supervisor.
A sample of 308 (158 Female, 149 Male, 1 Other) midwestern undergraduate students
self-reported their gender, ethnicity (80.84% White, 11.36% AHANA only, 7.47% White
and AHANA, 0.32% Other), and age (M = 19.27, SD = 1.33). They identified a real-life
supervisor who was not a relative or romantic partner. First, participants imagined an
upcoming supervisory feedback situation addressing areas to improve. Second, participants
adopted two different mindsets that varied in perspective-taking about what they could
learn from feedback and their ability to change: welcoming and resisting mindsets. The
condition order was randomly assigned and counterbalanced within gender. All participants
engaged in two-minute imagery trials and then completed state ratings of empathy and
accountability. Participants also typed descriptions of what they would do or say to their
supervisor if they interacted right then.
Results from repeated-measures ANOVAs show that mindsets immediately and reliably
impacted empathy and accountability. Welcoming a supervisor’s feedback increased
accountability while increasing the use of positive emotion words. Resisting feedback
decreased empathy and accountability toward the supervisor while increasing the use
of negative emotion words to describe their response to that supervisor. These results
demonstrate that a simple shift in mindset may be the first step toward accountable work.
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Substantial literature suggests that religiousness and spirituality are associated with better
health (Cheadle & Schetter, 2017). These associations have been hypothesized to be
mediated by social, behavioral, and psychological mechanisms. Researchers have shown
that religious and spiritual people have better health behaviors including better diets,
more physical activity, less substance use, and less risky sex (Cheadle & Schetter, 2017).
New research in psychology and religion has demonstrated a lasting effect of religiousness
among formerly religious people. Specifically, the religious residue hypothesis contends that
formerly religious people (i.e., religious “dones”) more resemble currently religious people
in terms of various outcomes, like beliefs and moral reasoning, than never religious people
(i.e., religious “nones”); (Van Tongeren, DeWall, Chen, Sibley, & Bubulia, in press). In an
effort to test whether religious residue effects are evident in the religiousness-health link, we
analyzed health behaviors and outcomes in young adults who were formerly, are currently,
and have never been religious. We conducted a secondary data analysis of the National
Longitudinal Study of Adolescent to Adult Health Wave III data collected in 2001-2002.
This sample included 4,882 people between the ages of 18-26. In-home interviews were
conducted with questions asked about respondents’ social, economic, psychological, and
physical well-being. To test whether there are statistically significant differences in health
behaviors and outcomes between the three religious groups, we conducted ANOVAs in
SPSS. We predicted that health behaviors and outcomes will demonstrate the religious
residue effect. That is, we expected to see that religious dones have health behaviors and
outcomes more similar to currently religious people than to religious nones. Our findings
will be important in the field of religion and health for demonstrating the lasting effects
of religiousness on health and raising important questions about the mechanisms of the
association between religiousness and health.
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Past studies have examined reading’s impact on human social cognitive abilities: specifically,
the ability of an individual to recognize that others have distinct thoughts and perspectives
to his or her own. In this study, we conducted an experiment to explore the effect of reading
on a different social cognitive ability, wise reasoning. We hypothesized that fiction reading
would affect wise reasoning performance scores more than nonfiction reading due to the
interactions with characters and engagement in their stories that comes with fiction reading.
Furthermore, we tested whether certain types of fiction texts—in either first-person narration
or third-person omniscient narration—would affect or aid in wise reasoning. Moreover,
we predicted that long-term exposure to fiction would be positively correlated with wise
reasoning. In an online survey, 302 participants first completed self-report measures of Big
Five Personality, Comprehensive Intellectual Humility Scale (CIHS; Krumrei-Mancuso &
Rouse, 2016), and the Author Recognition Task (ART; Mar et al., 2006). Next, they read
an excerpt from a piece of (a) first-person fiction, (b) third-person omniscient fiction, or
(c) nonfiction, and wrote a response to an article about an international conflict. Results
showed the different types of reading excerpts had no effect on self-reported wise reasoning
scores, and ART (Author Recognition Test) was not related to higher scores of wise reasoning.
However, we did find that ART was associated with certain personality characteristics.
These results suggest that reading might affect how we view ourselves in relation to others,
which could lead us to become more understanding and reason more wisely. Nevertheless,
more studies should be conducted to evaluate this suggestion. More studies should also be
conducted in the future to determine if reading has more of an effect on wise reasoning
and other social cognitive abilities in the long-term, as opposed to short-term.
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This study investigated the virtue of accountability and its physiological correlates. People
with the virtue of accountability are characteristically responsive to the input of people to
whom they rightly owe a response, and they responsibly improve their attitudes, thoughts,
emotions, and actions in light of these relationships (Witvliet et al., 2019). Based on this
understanding, accountability facilitates successful relationships and individual flourishing.
We view accountability as a virtue that is expressed across situations and engaged in willingly
(Evans, 2018).
Self-regulation has been proposed as an underpinning mechanism of virtues (Root Luna,
Van Tongeren, & Witvliet, 2017). We anticipate that the virtue of accountability requires
self-regulation because it involves showing responsibility and modifying one’s responses as
appropriate. Physiologically, heart rate variability (HRV) has been established as a predictor
for self-regulation and well-being (Billman, 2011). HRV has predicted effective emotion
regulation (Williams et al., 2015), inhibitory control (Ottaviani et al., 2019), and greater
emotional well-being (Mather & Thayer, 2018). We conducted a correlational study to
evaluate trait accountability and its relationship with HRV and self-regulation.
In the present study, participants from an undergraduate college (current N=84) have their
physiology (i.e., HRV, heart rate, respiration, skin conductance) monitored during a relaxation
period. Participants then complete trait measures of self-regulation and accountability.
We hypothesize that greater baseline HRV, used as an indicator for self-regulation, will
predict higher trait accountability. We expect that higher trait self-regulation scores on the
questionnaire will predict greater levels of willing accountability and overall flourishing. We
plan to evaluate the relative strength of each predictor using multiple regression and will
also test whether HRV mediates the relationship between self-regulation and accountability.
Through this study, we hope to expand on the knowledge and literature of human virtues
and accountability. This study has the potential to advance the current understanding of
the virtue of accountability, the role of self-regulation in accountable relationships, and
predictors of human flourishing.
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Previous life experience shapes our current perception, even without conscious thought
or action. For example, studies have shown that exposure to specific speech and language
codes leads to a reorganization of the perception of speech sounds within the brain (Best
et. al., 1988; Mattock & Burnham, 2006). Prior research has demonstrated that adult speakers’
voices can be perceptually differentiated by listeners with respect to gender and ethnicity
(Thomas & Reaser, 2004). However, the question remains as to whether a listener’s own
race provides an advantage for identifying speakers sharing their ethnic background. This
study aims to measure the impact of race on accuracy of identification of European American
and African American male and female speakers. Undergraduate students listened to forward
and reversed recordings of European American and African American adults producing
/h-vowel-d/ words (/i,ɪ,e,ɛ,æ,ʌ,ɑ,ɔ,o,ʊ,u,ɝ/) and sentences (“I hear the sound of /h-V-d/
some more”) in General American English. Listeners identified speaker ethnicity and gender,
then rated their confidence regarding their response. Reaction times were also measured
for identification and confidence ratings. We predicted that participants would have greater
accuracy, higher median ratings, and faster identification times for voices of their own ethnicity.
This study will have implications for stereotype formation, especially regarding the intersection
of racial and cultural background on implicit association formation. Finally, this research
may be of use to individuals involved in scenarios in which implicit associations inform
real-world scenarios, such as hiring practices using phone interviews, to reduce biases that
can occur as a result of personal cultural experience.
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Substantial literature suggests that religiousness and spirituality are associated with better
health (Cheadle & Schetter, 2017). These associations have been hypothesized to be
mediated by social, behavioral, and psychological mechanisms. Researchers have shown that
religious and spiritual people have better health behaviors including better diets, more physical
activity, less substance use, and less risky sex (Cheadle & Schetter, 2017). New research in
psychology and religion has demonstrated a lasting effect of religiousness among formerly
religious people. Specifically, the religious residue hypothesis contends that formerly religious
people (i.e., religious “dones”) more resemble currently religious people in terms of various
outcomes, like beliefs and moral reasoning, than never religious people (i.e., religious “nones”) ;
(Van Tongeren, DeWall, Chen, Sibley, & Bulbulia, in press). In an effort to test whether
religious residue effects are evident in the religiousness-health link, we analyzed differences
in health behaviors in adults who were formerly, are currently, and have never been religious.
We are conducting a secondary data analysis of the 2012 wave of the General Social Survey.
This nationally representative, random sample consisted of 4,820 Americans within households
who were at least eighteen years old. To test whether there are statistically significant differences
in health behaviors between the three religious groups, we will conduct ANOVAs in SPSS.
We predict that health behaviors will demonstrate the religious residue effect. That is, we
expect to see that religious dones have health behaviors more similar to currently religious
people than to religious nones. If we find that religious dones are more like currently religious
people than religious nones in terms of health, this will support the religious residue hypothesis.
Our findings would be important in the field of religion and health for demonstrating the
lasting effects of religiousness on health and raising important questions about the mechanisms
of the association between religiousness and health.
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Poliovirus, which is transmitted by a fecal oral route, caused worldwide epidemics in the
20th century, which peaked in the 1940s and 1950s. Today, post-polio syndrome (PPS)
is affecting polio survivors and is considered a secondary disability. Individuals who are
affected by PPS experience new symptoms similar to those of polio that include weakness
in muscles, fatigue, and pain from joint degeneration. Besides these physical symptoms,
previous research indicates that polio survivors and PPS affected individuals experience
multiple psychological detriments such as anxiety, fear, and depression which could be
related to experiencing this secondary disability after recovering from polio. Previous
research also indicates that being more religious and/or spiritual can relate to having
better health outcomes. Given this research, we examined whether polio survivors or PPS
affected individuals who are more religious/spiritual would have better health outcomes
than non or less religious/spiritual people. Within our research, we considered multiple
relationships involving disability and polio/PPS, religiousness/spirituality and disability,
and religiousness/spirituality and polio/PPS. Our research proceeded in two stages: first,
literature searches, and second, data analysis. We have completed a literature search of
empirical medical and psychological literature as well as theoretical theological literature
related to this question. The secondary analysis of data collected via interview and
questionnaire in a sample of 189 post-polio patients produced initial results that indicated
religiousness and spirituality were correlated positively with mental health and negatively
with physical health. The relationship between mental health and religiousness/spirituality
supported previous research. However, the relationship between physical health and
religiousness/spirituality was unexpected and raises important questions about religiousness,
spirituality and health in disabled and chronically ill people.
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What makes groups work together more effectively than others? Recent research suggests
the strongest predictors of group performance are the social sensitivity of members, the
amount of communication in the group, and the extent to which this communication is
distributed. The current study tests the hypothesis that a group’s collective level of intellectual
humility would be predictive of more positive group outcomes on intellective tasks. In this
study, groups of 3-4 people completed two activities: (a) a conceptual mastery task and (a)
a quantity estimation task. The conceptual mastery task consisted of 40 word pairs that
participants had to identify as either synonyms or antonyms. The quantity estimation task
consisted of 12 questions requiring a numeric answer (e.g., the birthdate of Michelangelo,
the population of Florida, the distance from Paris to Berlin). These tasks were selected
because both require pooling their individual knowledge to reach an objectively correct or
incorrect answer (i.e., an intellective judgment task). Participants first completed these tasks
on their own, and then the group completed it collectively. All participants completed three
distinct self-report measures of intellectual humility: the General Intellectual Humility Scale
(Leary et al., 2017), the Comprehensive Intellectual Humility Scale (Krumrei-Mancuso &
Rouse, 2016), and the Limitations-Owning Intellectual Humility Scale (Haggard et al., 2018).
Finally, following the completion of the tasks, all participants provided personality judgments
of their fellow group members. The groups’ interactions were recorded, and their success
on each task was analyzed. Our analysis will evaluate the extent to which a group’s collective
intelligence is associated with group synergy, the extent to which the group earns a higher
score than its best individual member. This study will reveal the contexts in which IH does
or does not aid small group performance, thereby offering suggestions for more effective
team formation by supervisors.
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Many world religions emphasize the importance of charity and hospitality towards those
in need, so one may expect there to be greater levels of helpfulness towards immigrants
among the religious. However, several social psychological perspectives, including Social
Identity Theory (Tajfel & Turner, 1979), Coalitional Psychology (Navarrete & Fessler, 2005),
and Terror Management Theory (Solomon, Greenberg, & Pyszczynski, 2000), have found
that people are more willing to help in-group members than out-of-group members. Religious
texts often vary in theme and research has found that biblical passages about a violent God
led participants to be more aggressive, (Bushman. Ridge, Das, Key, & Busath, 2007), whereas
having participants read peace-based passages from their religious texts reduced negative
attitudes toward religious outgroup members (e.g., Christians and Muslims; Rothschild,
Abdollahi, & Pyszczynski, 2009). The purpose of this study is to examine the effects of
priming religious texts on attitudes towards refugees in the United States. The study employs
a 5 (religious prime) x 2 (immigrant religion) design. Undergraduate participants (N = 148)
were first randomly assigned to one of five priming conditions (i.e., religious inclusion, religious
exclusion, general religion, secular inclusion, or neutral). Then, they were randomly assigned
to rate their attitudes toward Christians or Muslim refugees. We expect that our results will
reveal that participants will demonstrate an in-group bias (e.g., Christian participants favoring
Christian refugees) unless they are primed with religious inclusion, where they should
demonstrate similar attitudes towards both Christian or Muslim refugees. This research
helps us better understand how priming religious texts affects attitudes towards refugees in
the United States.
References:
Bassett, J. F., & Cleveland, A, J. (2019). Identification with all humanity, support for refugees and for extreme counter-terrorism measures. Journal of Social and Political Psychology, 7,
310–334, doi: https://doi.org/10.5964/jspp.v7i1.678
Marianne Millen Carlson, Stacey E. McElroy, Jamie D. Aten, Edward B. Davis, Daryl Van
Tongeren, Joshua N. Hook & Don E. Davis (2019) We Welcome Refugees? Understanding
the Relationship between Religious Orientation, Religious Commitment, Personality, and
Prejudicial Attitudes toward Syrian Refugees. The International Journal for the Psychology of
Religion, 29, 94-107. doi: 10.1080/10508619.2019.1586067
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Silent centers can be thought of as “vowelless vowels”. To create these stimuli, target formant
frequencies are removed from the vowel center, leaving the stimulus sounding like there is
a hiccup in the middle of the segment typically considered to be the key identifier of the
vowel (Peterson & Barney, 1952). Our past study looked at how creating an 80% silent
center condition may influence one’s ability to identify the target word that was being
produced when there is also a sentence framing context being taken into consideration.
But how would this affect people for whom English is not their first language? In this current
study we look specifically at international students and how having a different primary
language may influence accuracy and reaction times. Previous research has demonstrated
that monolingual listeners identify syllables significantly more accurately, suggesting that the
non-native listeners were unable to recover from the syllable disruption (Rogers & Lopez,
2008). Participants listened to blocks of sentences containing h/vowel/d silent center words
in congruent contexts (where sentence frames make sense with the target word, e.g., “She
had to catch the bus”). Listeners also identified vowels in context manipulated sentences
containing silent centers (where sentences do not make sense with the target word; “She
hood to catch the bus”). Participants also rated their confidence on a 1-7 scale following
their selections, and reaction time for both accuracy and confidence ratings were measured
throughout the experiment. We expect non-native listeners to have higher accuracy for
contextually congruent sentences compared to contextually manipulated sentences. We
anticipate slower reaction times, as well as lower confidence ratings, in the identification of
contextually manipulated silent center sentences as compared to the contextually congruent
sentences. Overall, we expect non-native English speakers to have lower accuracy and
longer reaction times than native English speakers.
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Humility involves both an accurate or moderate view of one’s strengths and weaknesses, as
well as being interpersonally other-oriented rather than self focused, marked by the ability
to restrain egotism (i.e., self-oriented emotions such as pride or shame) in ways that maintain
social acceptance (Davis et al., 2011). Whereas humility refers to a variety of domains,
intellectual humility (IH) pertains to one’s knowledge or intellectual influence. Namely, IH
involves having (a) insight about the limits of one’s knowledge, marked by openness to new
ideas; and (b) regulating arrogance, marked by the ability to present one’s ideas in a nonoffensive manner and receive contrary ideas without taking offense, even when confronted
with alternative viewpoints (Mcelroy et al., 2014). Research suggests that people intensify
their viewpoints when existential considerations, such as reminders of one’s mortality, are
made salient. Thus, the purpose of our study is to test how the virtue of intellectual humility
affects one’s response to ideological disagreements (i.e., discussing politics with an adversarial
conversation partner), either following an existential reminder or in the absence of one. The
study’s sample will consist of ~160 Hope College students who will participate in our study
for class credit. Participants will complete paper surveys including an intellectual humility
scale, a writing prompt in which they think about either death or dental pain, and a political
opinions questionnaire. After these surveys, participants will discuss political issues with a
disagreeing confederate, and then be tested on how their viewpoints have changed, their
perception of their discussion partner, and their aggression towards the confederate, including
behavioral measures of aggression (i.e., administering hot sauce to their partner to consume).
Once data has been collected, results will be analyzed, and conclusions will be drawn. Our
goal is that our results will help us better understand the virtue of intellectual humility.
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Previous research on humility has found that in the workplace, humility functions as a
“social contagion” (Owens & Hekman, 2016) that spreads easily. Leader humility has also
been found to foster collective humility amongst followers (Rego et. al., 2017, 2019) as
well as increase prosocial behaviors (Owens et. al., 2018) such as donation intention and
amount. The purpose of this study was to better understand the role humility plays in a
person’s donation behavior, as well as the interactive effects between humility and competence
in an organization’s leadership.
In three pre-registered studies (OSF page: https://osf.io/eb8yp/ ; N=2,497), participants
were recruited by Amazon’s Mechanical Turk. Study 1 consisted of 864 participants, Study 2
had 807 participants, and Study 3 had 823 participants. Participants were randomly assigned
to one of eight conditions. Each condition consisted of a leader description, which was
manipulated to express high or low humility and competence, and another variable depending
on the study (Study 1, manipulated the leader’s gender [male vs. female]; Study 2 manipulated
the type of organization [non-profit humanitarian aid organization vs. for-profit business];
Study 3, manipulated location [domestic vs. international]). We evaluated the participant’s
trust (Larzelere & Huston, 1980) of the leader, their likelihood of donating, and intended
donation amount.
We hypothesized that humble and competent leaders would be rated more favorably in
terms of trust, donation likelihood, and donation amount. We also predicted there would
be interactive effects between humility and competence, in which participants would
overlook incompetence if humility was present. We analyzed our data in each study with a
series of ANOVAs. All of our hypotheses were confirmed. These findings are important to
humanitarian aid organizations because it reveals that humility in leadership can increase
donation likelihood and amount in a real-world context.

SOCIAL SCIENCES PSYCHOLOGY
The Role of Group Pride,
Sympathy, & Guilt in
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Natalie Trout
Maya Newell
Timothy Bartelds II
Mentor:
Dr. Mary Inman,
Psychology

There’s a large gap between the way many Americans (especially Caucasians) and ethnic
minorities perceive racism and the reality of experiencing racism. Among many Caucasians,
there is a pervasive norm that race and racism are no longer a problem, yet 74% of Blacks
polled in 2009 said they were personally discriminated against because of their race (Reid
& Foehls, 2010). The goal of this study was to extend prior theory on group emotions to
a new domain. We tested whether creating group pride, guilt, and sympathy influenced
perceptions of racism in people who belong to a privileged group (Caucasians). We used
prior manipulations that created feelings of group pride, sympathy, or guilt (Harth, Kessler,
& Leach, 2008) to see if Caucasians perceive racism in the situation and allocated resources
to the disadvantaged group. We predicted that (1) people feeling group pride would not
perceive the situation as racism and (2), in contrast, people feeling group guilt or sympathy
would perceive the situation as racism. We also examined whether these emotions affected
other behaviors (e.g., compensating the disadvantaged group, perceiving other situations as
discrimination). We also tested whether personality traits (e.g., political affiliation, gender)
predicted perceptions of racism. We asked 141 Caucasian students in our experiment to
read about inequality in hiring in Black and White workers, while they were in one of our
three manipulated conditions. They then indicated their emotions, decided if the racial
inequality reflected racism, decided whether to compensate Black workers, and indicated
whether many other situations reflected discrimination. Preliminary results supported many
of the predictions.
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Hindsight bias is the human tendency to recognize events that have already happened as
more predictable than they actually were. Also known as the “I knew it all along effect”, this
cognitive bias is something we are all susceptible to. Intellectual humility (IH) is a personality
trait characterized by a willingness to change one’s viewpoint, open mindedness, and
respect for the viewpoints of others. The current psychological literature does not address
hindsight bias in relation to IH, and researching these two constructs together is necessary
to understand how to avoid making cognitive errors. In this study, IH and Big Five personality
trait measures were assessed through self-report scales. Several different scales were used to
measure IH, including the General Intellectual Humility Scale (GIHS), the Comprehensive
Intellectual Humility Scale (CIHS), the Limitations-Owning Intellectual Humility Scale
(L-OIHS), and an IH scale developed by Alfano and colleagues (2017). Participants wrote
down the email addresses of close others to complete informant ratings on IH and Big
Five personality trait measures. Participants answered numeric trivia questions and later
recalled their original responses after being given the correct answers. Hindsight bias was
measured using a proximity index which considered the participants’ original response
and recalled response, and the correct response to the questions. A larger proximity index
corresponds to greater evidence of hindsight bias, whereas a smaller proximity index
indicates little hindsight bias from the participant. We expect to find that participants who
score high on IH will demonstrate less hindsight bias than those who score low on IH.
Specifically, we expect the dimension of IH measuring appropriate discomfort with one’s
limitations to be closely related to hindsight bias, because lacking knowledge may make
people feel inadequate rather than willing to admit they do not know everything. We also
expect intellectual modesty to be closely related to hindsight bias, because people who
want to be seen as intellectually superior may rely on events that have already occurred.
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A variety of tasks and projects are often completed in groups. It is commonly thought that
working in groups is more efficient and effective than individual work. However, this is not
always true. For example, social loafing, exerting less effort due to lower feelings of responsibility,
frequently reduces the effectiveness of groups. The goal of this study was to investigate
whether intellectual humility may improve group performance and increase the likelihood
of a team achieving synergy, performing better than the best individual member could, thereby
demonstrating a reduction in the previously stated group performance inhibitions.
In this study, participants were assigned to sixty groups of three or four people. Each group
performed two tasks, one involving estimating quantities (e.g. What is the distance between
Berlin and Paris?) and the other asking participants to identify paired words as synonyms or
antonyms (e.g. abundance vs. surplus). Groups were video recorded through a one-way mirror.
The transcription software ELAN was used to transcribe the videos of small groups, allowing
for the analysis of speaking times and frequencies. This analysis will allow for quantifiable
markers of intellectual humility to be tracked as well as trends in speaking patterns. Recognizing
the potential role of intellectual humility in small group synergy is important for understanding
group dynamics and how to best utilize group environments for productivity. Moving
forward this could be important for increasing the efficiency of groups within academic,
social, and professional settings.
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Medical students go through years of rigorous formation to become capable practitioners.
While most emphasis is placed on the knowledge they absorb and apply, they also passively
learn norms and values along the way. Moral foundations theory suggests that five moral
intuitions are in the background of our virtues and moral decision making. These virtues
may pattern the ability to meet patients’ needs. Prior research has shown that gender,
age cohort, and religious identification predict moral foundations more than other sociodemographic variables. Religion and spirituality have also been linked to virtue habituation.
This project uses a nationally representative sample of third-year US medical students to
explore how their moral foundations are related to religiosity and virtues of medical empathy
and generosity. We find that virtues are indeed correlated with increased scores for the care
intuition, and the relationship between medical empathy care increased over time. Religious
service attendance is shown to be positively related with higher scores for the moral care
intuition but interestingly, other measures of religiosity or spirituality are not. Further
research should further explore what increases a student’s medical empathy and generosity
during medical school, the influence of religious attendance, and more broadly what the
impact of moral foundations looks like for patient experience.

Gender has always been a topic of division amongst society. From a young age, we put girls
in pink and boys in blue. One of the first things we ask when a new child is born is, “Is it a
boy or girl?” We have gendered clothing sections, gendered toys, and gendered bathrooms. It
is instilled in us from a young age that gender matters, gender is important, and it is something
that should define you. As that child grows up, we interact with them in accordance with
their gender. If our interactions with and socialization of boys and girls differ, it is possible
that there are also differences in the consequences of this, such as mental health. Additionally,
prior research has shown differences in gendered emotional expression. The purpose of this
study is to test whether there is a relationship between emotional expression as manifested
in empathy and mental health. We studied 164 college freshman who indicated an interest
in health professions. We hypothesized that: 1) being female would be related to increased
poor mental health and increased empathy; 2) decreased mental health will be related to
decreased empathy; 3) social support and religious service attendance would buffer poor
mental health. Results showed that female students had increased poor mental health,
higher empathic concern, and higher perspective taking. We found that poor mental health
is related to higher levels of empathic concern, contrary to our prediction, but that poor
mental health is related to decreased perspective taking for female students. Further, we found
that social support increased perspective taking, but did not buffer poor mental health.
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Grace Hannah
Mentor:
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Beyond Awareness
into Prevention
Julia Kirby
Mentor:
Dr. Llena Chavis,
Sociology & Social Work

All individuals have a sense of what actions are moral or immoral, even without specifically
deliberating about decisions. Prior research has shown that moral foundations theory is helpful
in understanding variations in moral sentiments within a population. These moral foundations
consist of five domains: harm, fairness, in-group/loyalty, authority, and purity/sanctity. For
this research project, we looked into how respondents’ religious affiliation, gender, and
political ideology affected their core moral foundations. We sent an electronic questionnaire
to college freshman who indicated an interest in a health related studies or profession from
an initial survey they took before beginning college. Results show that the most consistent
relationship is with more liberal political ideologies. More liberal political ideology was
positively related with fairness and negatively related with every other moral foundation
except harm. It would also be interesting to situate students’ within a family context and
get similar responses from parents regarding their religious affiliation, church attendance,
and political ideology since these are incoming college freshman.

The national statistics are daunting asserting that 1 in 5 children have considered suicide
which is now the second leading cause of death for children ages 10-18 (NAMI, 2018).
In Holland, Michigan, the Department of Public Health completed a Youth Assessment
Survey (YAS) for children grades 8, 10 and 12. The results yielded an astounding statistic
that 8% of these youth have attempted suicide, 19.4% had thought about suicide, and
13.6% developed a plan (YAS, 2017). In response to this illustrated need, I, along with a
social work student major, developed an 8 week mental health focused program for local
schools which will begin February 1, 2020. The 8 week program contains a series of modules
which will be implemented at 3 local area highschools and middle schools. The module
content covers issues of depression, anxiety, eating disorders, suicidality, relationships,
sexuality, boundaries and more through a series of powerpoint lectures, group activities
and reflections. A pre and post-test will be conducted to assess the efficacy of the program.
Approximately 200 highschool and middle school students will participate with over 10 college
students as mentors. We predict that the education and group experience will decrease the
student’s reported depression, anxiety, and SI and will increase their self-efficacy. Similarly,
we predict that the mentor’s reported self-efficacy will also increase.
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The sense that we don’t belong can increase our stress, and as a result, lead to decreased
health. How well we feel we fit culturally affects mental and overall health (mental and
physical). This study examined residential pre-health track college students and various
measures of fit. Prior research has shown that medical students are at high risk of stress
and poor mental health, but we thus far do not know whether this trend begins earlier in
their training. We are interested in whether non-programmatic features, such as feeling like
an outsider, lead to increased risk of poor health. Respondents were college freshman who
indicated an interest in pre-health upon entering college, and they were invited to fill out
an electronic questionnaire. We hypothesized that students who were more liberal and less
religious would be at a greater risk of ill health because the majority of students are more
religious and politically conservative. Moreover, we predicted that first-generation students
would be at a greater risk of ill health than students who are not first-generation. Results
showed that the more liberal an individual is, the more likely they are to have poor health
as well as students who are first-generation students. This is most likely due to feeling
marginalized which increases stress which consequently decreases health. However,
religiosity was not a factor in a decrease or increase of health.

In the pursuit of diversifying the STEM fields, science identity is of increasing concern. Our
subset of this field is the undergraduate students with stated interest in health professions. The
present study asked a cohort of pre-health undergraduates to describe their ideal professional
self, which were then coded thematically. Over eighty percent of the students fell within one
of our four themes. Using a mixed-methods approach, we then ran a multinomial logistic
regression to determine which factors predicted ideal-professional responses. One key finding
from our analysis was that first-generation students were more likely to use aspirational
character descriptions in their ideal professional self versus a stated, specific profession such
as “doctor”. Further, as confidence of becoming a health professional in the future decreases,
the use of aspirational language increased and specific stated professions (i.e. ‘surgeon’)
decreased. These results could inform our campus as well as others regarding possible
challenges or barriers that could cause decreased diversity within our pre-health students.

Protective Factors for
Healthcare Burnout

This project was an interdisciplinary endeavor between the Departments of Nursing and
Sociology & Social Work. See page 78 in the nursing section of this book for full abstract.

The Effect of Positive Role
Models on Moral Elevation
and Medical Empathy

This project was an interdisciplinary endeavor between the Departments of Nursing and
Sociology & Social Work. See page 78 in the nursing section of this book for full abstract.
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